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The  Editors,  in  offering  the  first  Part  of  the  ‘ Aiilo-Memoire/  are 
anxious  that  the  work  should  correspond,  as  nearly  as  practicable, 
with  tlie  Prospectus  circulatetl  in  May,  1813;  but  if  it  is  thought 
otherwise  in  some  respects,  it  may  arise  from  undue  expectations,  or 
from  a misconception  of  the  nature  of  their  propositions.  They 
trust,  however,  that  those  gratuitous  exertions  of  the  Cojifrihutors  and 
themselves  will  l>e  appreciated,  taking  into  consideration  the  diffi- 
culty of  giving  practical  information  upon  professional  points  in  a 
very'  concise  form;  tlie  Editors  hanng  proposed  that  the  *Aide- 
Mdmoire*  should  be  an  abstract  of  principles,  as  well  as  of  details, 
useful  to  all  branches  of  Her  Majesty’s  and  the  East  India  C'ompany'.s 
Forces,  although  with  more  especial  reference  to  the  want.s  of  their 
own  Corps. 

The  subjects  comprise — 

The  Didactic  — for  general  instruction,  of  which  the  'Sketch 
of  the  Science  and  Art  of  War*  is  one,  and  wherein  ‘Strategy* 
and  ‘Tactics’  are  anticipated. 

Tlie  Suggestive — as  given  in  the  artieles  ‘.Vrtillcry*  and  ‘ Har- 
ter}.* 

And  Reminders  and  Matters  of  Reference — such  as  Tables, 
Rules,  Formula,  &c. 

This  mode  of  treatment  has  been  chosen  to  give  an  interest  to  the 
work ; and  the  first  Part  will  serve  as  an  example  of  the  style  and 
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method,  which  may  assist  future  Contributors  to  the  subsequent 
Parts. 

Any  errors  or  omissions  noticed  will  be  inserted  hereafter. 

The  second  Part  will  be  probably  published  at  the  close  of  the 
current  year. 


G.  G.  Lkwis,  Colonel,  R.E. 

H.  D.  Jones,  Lieut. -Colonel,  R.E. 
R.  J.  Nelson,  Captain,  R.E. 

]}uhlin^  \st  3/ay,  1843. 
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SKETCH  OF  THE  SCIENCE  AND  ART  OF  WAR. 

BY  LIEUT.-COLONEL  C.  HAMILTON  SMITH. 


**  Hoc  illud  eit  pnccipue  in  co^itionc  rmim  aalubre  ac  fru^fcrum,  omnii  exempli  doeumenU  in 
illuatri  poeiu  munumento  intuch:  indc  tibi  tuicque  rcipublics,  quod  Imitere,  capUa:  indc  fccdum 
Inceptu,  foidum  exitu,  quod  Tttea." — ^T.  LtTii,  Frmfatio. 


fntroductorj 

Rciuarka. 


War,  theoretictUy  studied,  is  found  to  depend  upon  demonstrable  principles  which 
make  it  a science,  and  the  adaptation  of  the  principles  to  practice  convert  that 
science  into  an  art.  But,  although  at  first  sight  the  theory  is  sufficiently  clear,  the 
great  variety  of  circumstances  which  must  be  taken  into  consideration,  and  the  mo- 
mentary alterations  these  present,  are  causes  that  of  all  arts  it  is  the  most  complicated 
and  uncertain  in  the  application.  Hence,  to  write  on  the  subject  authoritatively 
would  require  an  intellect  capable  of  fully  embracing  every  branch  of  the  science,  as 
well  as  practical  experience  in  command.  No  such  claims  can  be  advanced  for  the 
following  pt^es ; the  consideration  which  they  may  deserve  reposing  solely  on  prin- 
ciples laid  down  in  general  by  established  reputations,  such  as  Frederick  the  Great, 
Lloyd,  Tempelhoff,  the  Archduke  Charles,  Jomini,  Bulow,  Klauscwitz,  and  others; 
or,  as  regards  the  maxims  relating  to  British  operations,  deriving  from  the  above  in 
the  form  of  more  particular  adaptations,  or  historically  substantiated  by  events.  But, 
writing  less  to  inculcate  than  to  remind  readers  familiar  with  arms,  few  proofs  and 
short  summaries  have  been  preferred  to  lengthened  unnecessary  discussions,  for 
which,  besides,  there  was  not  space  in  the  work.  Recourse,  however,  has  been  had 
chiefly  to  the  article  ' War,'  published  in  the  Supplement  of  the  sixth  edition  of  the 
* Encyclopaedia  Britannica,’  and  to  the  ' Precis  de  I'Art  de  la  Guerre’  by  General 
Jomini, — a work  which  may  still  be  regarded  as  the  best  on  the  science,  although  the 
author,  when  adverting  to  questions  where  the  British  army  and  its  commanders  are 
concerned,  is  generally  misinformed,  uncandtd,  and  biassed : he  evinces  a feeling  still 
more  bitter  against  the  Prussians,  and  even  against  his  countryman  General  War- 
nery ; all  the  more  to  be  regretted,  as  this  want  of  impartiality  detracts  from  his 
authority  as  a scientific  soldier. 

It  should  be  observed,  moreover,  that  his  maxims,  data,  and  inferential  reasoning, 
always  emanate  from  a point  of  view  where  armies  of  150,000  men  or  more  contend 
with  similar  forces  on  the  surface  of  Europe  for  the  destruction  or  safety  of  the 
greatest  empires.  These  are  not  ordinary  wars,  and  although  the  ruling  prindplea 
must  remain  the  same  in  aU,  British  forces  acting  on  the  Continent,  even  when  they 
constitute  the  maiu  strength  of  an  army,  still  co-operatc  with  allies  and  with  hired 
auxiiiaries,  which  cause  essential  modifications  in  the  principles;  and  the  fundamental 
thought  w hich  rules  the  whole  system  of  its  hostility  is  rarely  other  than  oATensively 
VOL.  I.  A 
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defensive:  directing  the  blotrs  not  to  the  destruction  of  the  enemy,  but  to  the  de- 
privation of  his  colonial  and  commercial  resources,  and  thus  obtaining  an  honorable 
peace  by  the  restoration  of  the  balance  of  power  in  Europe.  In  this  view  the  sketch 
here  offered  is  reduced  to  an  abstract  form,  with  a few  examples  where  the  questions 
turn  upon  great  continental  operations,  in  order  to  afford  somewhat  more  space  for 
those  which  refer  directly  to  insular  expeditions,  such  as  constitute  the  far  greater 
portion  of  the  military  operations  of  the  British  army.  The  experience  of  preceding 
wars  shews  that  these  undertakings  are  likewise  amenable  to  general  prindples  com- 
pletely in  harmony  with  the  general  maxims ; requiring  no  other  proofs  than  allusion 
to  past  events,  most  of  which  arc  known  to  all  studious  officers,  and  therefore  are  in 
no  want  of  circumstantial  narratives:  yet  as  they  have  not  been  subject  to  much 
public  discussion  by  competent  parties,  and  on  some  points  valid  objections  exist 
against  received  conclusions,  cases  are  pointed  out  where  armies  in  alliance  with 
Great  Britain  might  have  been  saved  and  positions  occupied  which  would  have 
arrested  the  progress  of  the  common  enemy,  if  more  enlarged  views  had  swayed 
their  resolutions,  and  more  reliance  had  been  placed  upon  the  power  that  is  mistress 
of  the  sea.  The  mere  indication  of  these  facts  has  been  deemed  sufficient  to  those, 
who,  understanding  war,  feel  a single  word  will  convey  all  the  other  ideas  that 
emanate  from  them.  Where  the  notices  are  somewhat  more  diffuse,  they  relate  to 
such  British  operations  as  seem  never  to  have  been  investigated  upon  the  principles 
of  military  science.  It  is  true  that  assent  and  dissent  to  military  reasoning,  depends 
often  not  so  much  upon  the  absolute  truth  of  the  principles  as  on  the  manner  of 
considering  them  in  different  armies : the  geographical  position  and  structure  of  the 
Austrian  and  Prussian  territories  influence  the  opinions  of  their  schools  as  much  as 
those  of  Russia  and  France  under  other  conditions  produce  the  same  effect ; and  the 
British,  totally  different  by  institutions  and  insular  location,  is  widely  distinct  from 
them  all.  The  value  of  the  aphorisms  is  therefore  narrowed  to  where  they  are  alike 
admissible  in  all,  and  tbeir  importance  diminishes  as  they  become  more  influenced  by 
circumstances. 

A British  military  writer  may  view  the  questions  involved  in  the  term  'great 
operations ' ('  grande  tactique  * of  the  French)  either  as  they  are  based  on  the  general 
principles  of  the  science,  in  the  light  they  are  viewed  by  continental  strategists,  or, 
narrowing  the  subject,  take  it  op  on  the  insular  position  of  the  empire  and  the  local 
conditions  wliich  result  from  it.  For  the  one  leads  to  operations  of  immense  armies 
and  objects  which  menace  the  very  existence  of  states,  while  the  other  contemplates 
principally  defensive  measures  at  home,  assistance  to  an  ally  abroad,  and  offensive 
expeditious  to  distant  countries ; mainly  depending  on  the  superiority  of  the  Royal 
Navy,  and  with  land  forces  in  no  case  amounting  to  more  than  50,000  national  troops. 
Hence,  on  the  continent  of  Europe,  the  British  land  forces  seldom  form  %a  army,  or  the 
majority  of  an  army,  though  generally  they  constitute  the  sinew,  or  main  element  of 
strength  in  a combined  force.  The  views,  moreover,  which  the  Government  entertain 
being  almost  without  exception  confined  to  the  conquest  or  recovery  of  a province  in  aid 
of  an  ally  more  than  for  its  own  aggrandisement ; or,  while  aiming  at  the  destruction 
of  an  enemy's  commercial  resources,  they  are  directed  towards  the  trading  ports  or 
naval  stations  of  an  opponent,  the  maxims  which  inculcate  striking  at  the  vital  power 
of  an  enemy  through  lus  capital  are  but  little  appreciated  or  applauded.  These  views 
are  a necessary  result  of  the  national  military  sy'stem ; for  Great  Britain,  with  her 
immense  colonics  and  popular  institutions,  on  the  restoration  of  peace,  always  reduces 
the  whole  armed  establishment  to  a bare  sufficiency  for  garrisons  and  recruiting ; 
and  on  the  recurrence  of  hostility  with  a great  power,  such  as  France,  is  compelled 
to  reinforce  her  colonial  possessions  with  nearly  the  whole  of  the  old  and  well- 
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tndoed  regimeoti ; trusting  to  new  levies  end  In  part  to  inexperienced  subalterns  for 
the  construction  of  an  anny  for  the  held.  Meantime,  the  enemy  with  a great  dis> 
posable  force  on  land,  but  inferior  at  sea,  calculates  on  the  restitution  or  on  com- 
pensation for  the  loss  of  his  colonies  by  assailing  a neighbour, — indifferent  whether 
he  be  an  ally  of  his  opponent  or  a neutral,  because  the  act  of  invasion  will  reduce 
him  to  be  such ; possession  will  give  the  rights  of  conquest ; and,  perhaps,  while 
another  continental  system  is  in  agitation,  full  restitution  of  the  lost  colonies  may  be 
held  out  u the  price  of  evacuating  the  unoffending  state,  and  credit  demanded  for 
justice  and  moderation.  But  if  another  great  continental  power  is  awakened,  and 
takes  up  arms,  it  must  be  supplied  with  subsidies, — it  meets  with  discomfiture ; the 
war  is  protracted,  and  at  length  a corps  more  or  less  strong  from  England  joins  the 
ally,  and  is  mainly  instrumental  in  the  restoration  of  affairs,  until  peace  resumes  her 
sway,  and  bloodshed,  debt,  and  glory  is  the  unsatisfactory  reward. 

Since  the  wars  of  the  French  revolution,  the  altered  condition  of  the  political  pre- 
ponderance of  the  great  military  monarchies  and  the  increased  inilueace  of  public 
opinion  may  be  expected  to  affect  the  question  of  hiring  foreign  troops  for  British 
service  or  taking  allies  into  pay ; and  the  application  of  steam  to  maritime  war,  which 
will  affect  more  particularly  the  tranquillity  of  the  coasts,  the  security  of  Ireland  and 
of  the  Channel  islands,  are  novel  questions  not  to  be  overlooked  in  cases  of  future 
serious  hostilities.* 

Although  some  of  these  are  problems  solely  depending  upon  the  Cabinet  for 
solution,  military  officers  who  may  and  ought  to  be  consulted,  should  not  be  un- 
prepared with  opinions  duly  formed ; and  from  the  advanced  condition  of  the  science 
of  war  on  the  continent,  together  with  a consideration  of  the  characters  who  usually 
compose  foreign  ministries,  British  statesmen  cannot  themselves  remain  indifferent 
to  the  knowledge  of  at  least  the  fundamental  principles  which  from  henceforth  all 
parties  are  to  look  to  for  security  at  home  and  success  abroad.  For  Great  Britain  and 
Ireland  the  defensive  question  alone  requires  not  simply  an  accidental  or  momentary 
attention  directed  to  a solitary  point  or  instant  of  alarm,  but  a well-digested  system 
embracing  the  whole. 

These  remarks  are  submitted  as  mere  instances  of  the  fundamental  questions 
whereon  the  basis  of  all  military  reasoning  must  repose ; but  war  is  a condition  of 
existence  so  absorbent,  so  vast,  so  various  and  difficult,  that  viewed  as  a science  it 
can  scarcely  be  handled  but  in  part,  and  then  it  still  becomes  so  voluminous  that  we 
must  be  contented  in  this  Paper  to  notice  only  its  nmre  important  considerations, 
and  give  definite  notions  of  terms  and  their  application  to  the  best  of  our  abilities 
and  the  extent  our  space  will  allow. 


Bi/  Military  poUey  ataU  may  be  understood  the  habitnsl  views  of  a Govern- 
ment, regarding  its  ambitkm  or  interests  extemslly  directed  towards  objects  to  be 
ait^ed  by  force,  or  internally  to  be  guarded  by  defensive  means. 

The  MiHtory  wyMtm  q/*  a $taU  denotes  the  nature  and  composition  of  the  forces 
by  sea  and  land ; the  militia  and  reserves ; their  organization ; laws,  pay,  recruiting, 
clothing,  discipline,  instruction,  promotion,  rewards  and  punishments ; fortifications, 
fleets,  ordnance,  equipments,  and  all  other  elements  required  in  war. 

MUitary  intiuum  and  oee^aium  may  occur  withont  hostility,  at  the  desire  or  by 
connivance  of  an  ally  or  a neutral  power,  claiming  the  protection  or  assistance  of  a 


* Since  theae  ideas  were  drat  written  on  the  article  ' War,*  and  repeated  above,  the  pamphlet  of 
the  Prince  de  JcwvUle  abowa  what  ia  the  view  on  the  aubjoct  in  France. 
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firiendlf  force ; or  it  mty  be  without  hostile  erents,  inch  as  t lie^  or  a battle,  and 
thus  is  not  a positire  state  of  fTar. 

ffar  \s  constituted  bjr  the  actual  employrsent  of  force,  for  the  purpose  of  ob- 
taining by  arms  that  which  is  withheld  by  similar  means : it  may  be  viewed  under  a 
variety  of  modifications. 

Thus,  war  is  offensive  or  defensive ; it  has  for  its  object  the  total  subversion  of  the 
enemy’s  power,  or  is  confined  to  reducing  it  within  given  bounds.  War  may  be 
undertaken  as  a principal,  or  only  as  an  ally:  it  then  may  become  one  of  inter- 
vention, or  one  of  opportunity;  that  is,  where  a power  at  first  neutral  takes  up  the 
cause  of  one  party,  and  thereby  produces  a pre|K)nderance  with  a benefit  to  all  the 
allies,  or  to  itself  in  particular,  for  which  it  baa  been  waiting  a fit  conjunction  of 
political  affairs.  In  all  these  cases  the  mode  of  enforcing  the  first  great  principle  of 
war  requires  corresponding  modifications,  so  as  to  adapt  the  means  to  the  end 
proposed. 

There  are  wars  of  opinion  and  religious  wars,  for  which  scarcely  any  rules  can 
be  offered,  excelling  patience,  the  exercise  of  humanity,  and  rectification  of  real 
grievances ; but  these  belong  not  to  military  science,  and  do  not  therefore  concern 
our  present  purpose. 

War,  theoretically  viewed,  should  be  waged,  acconling  to  Joraini,  in  conformity 
with  one  great  fundamental  maxim,  which,  rightly  applied,  renders  all  combinations 
appnjpriate,  and,  when  misapplied,  faulty.  This  governing  principle  it  **  to  ^tet 
%tith  the  groatnt  nuut  of  /bree#  a combing  operation  upon  the  decieive  point** 
This  decisive  point  in  war,  also  termed  “ the  primitive  ol^ective  point,**  is  that 
wherein  resides  the  principle  of  the  hostile  strength,  or  what  has  l>een  called  the 
vitality  of  the  Government.  To  dislocate  this  power  in  the  shortest  and  most  effectual 
manner  is  clearly  the  fundamental  principle  for  the  assailant;  and  as  clearly  to  avert 
it  by  breaking  his  measures,  must  be  the  object  of  the  defendant.  But  as  the  aim  of 
belligereuts  is  commonly  of  a much  leas  decisive  nature,  the  principle  remains  then 
most  applicable,  but  still  the  same,  to  minor  objects. 

A British  expedition  necessarily  acts  offensively;  the  commander,  fully  instructed 
in  the  nature  of  the  operations  that  are  entrusted  to  him,  and  familiar  with  the 
theatre  of  war,  so  far  u the  best  maps,  &c.,  can  supply  information,  hu  already,  in 
concert  with  the  Govemtneot,  selected  the  point  intended  to  form  the  basis  of  his 
operations;  which,  nevertheless,  may  greatly  vary,  from  political  and  nautical,  as 
W'ell  as  considerations  of  allied  co-operation.  The  choice  of  a basis  always,  either  on 
a hostile  or  a friendly  frontier,  determines  the  sphere,  or  whst  is  termed  the  zone 
or  operations  : it  is  from  thence  the  commander  of  the  forces  selects  the  objective 
point  which  he  is  to  sim  at,  and  the  line  of  operations  leading  to  it;  and  that  Line 
may  be  either  temporary  or  definitive. 

Continental  armies  operate  precisely  in  the  time  manner,  but  with  more  certain 
facility,  because  the  basis  of  their  operations  is  on  their  own  territory,  unopposed  by 
distance,  sea,  and  winds,  for  progress  or  retrest.  Their  artillery  trains,  commissariat, 
and  baggage  have  tlieir  equipments ; their  cavalry  is  mounted,  and  subsistence  secure ; 
while  a force  disembarked  from  sea  is  without  horses,  and  always  obliged  to  sacrifice 
invaloable  time  before  it  can  move,  even  in  a friendly  country. 

The  army  marching  upon  its  line  of  operations  is  in  possession  of  a front  of  ope- 
rations, or  a strategical  front,  in  rear  of  wliich  it  it  advisable  to  fix  a point  of  appui^ 
or  support;  that  is,  a fortress  or  locality  on  the  line  in  question  to  resort  to  in  case 
of  necessity.  The  momentary  positions  which  the  cor]»s  of  the  array  may  occupy  on 
the  front  of  operations,  or  on  the  line  of  defence,  are  strategical  positions.  When 
the  army  is  within  reach  of  the  first  objective  point,  or  when  the  enemy  commences 
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to  oppose  its  progress,  the  cocnmAnder«in>chtef  either  attacks  him  or  maiueuTres  to 
compel  him  to  retreat.  In  this  view  be  may  select  one  or  two  strategical  manoeuvring 
lines  of  a temporary  nature,  and  as  such  they  may  deviate  to  some  distance  from 
the  intermediate  posts,  from  which  they  are  perfectly  distinct.  To  connect  the  front 
of  operations  with  the  basis,  a staple  line,  dec.,  will  be  formed,  to  subsist  parties  and 
convoys  at  certain  places  in  their  daily  marches  from  and  to  the  army,  extending  it 
by  degrees  as  the  forces  proceed  further;  and  more  considerable  d^pdts  of  pro- 
visions will  be  made  on  the  commissariat  lines  to  subsist  the  main  body.  If  the 
line  of  operations  deepens  in  length  from  its  basis,  and  hostile  corps  threaten  to 
interrupt  it,  then  there  will  be  the  option  either  of  attacking  and  expelling  the 
enemy’s  detachments,  or  of  pursuing  the  main  object  against  the  army,  without 
regard  to  these  secondary  corps.  But  if  it  is  determined  to  keep  it  in  check  by 
means  of  a detachment  posted  in  observation,  a double  front  is  produced,  and  great 
detachments  always  cripple  the  army. 

When  the  objective  point  is  neared,  and  the  enemy  resolutely  maintains  his 
ground,  a battle  must  be  the  consequence:  should  the  result  be  indecisive,  a second 
attack  must  he  made;  and,  when  victorious,  the  ensuing  measures  should  extend 
beyond  the  objective  point  first  aimed  at,  and  endeavour  to  pass  beyond  it  by  fixing 
upon  a second  ulterior  object.  If  the  capture  of  an  important  fortress  is  the  aim, 
while  the  siege  is  undertaken,  the  coercing  army  should  proceed  to  drive  the  enemy 
far  off;  or,  if  it  be  not  sufficiently  strong  after  the  besieging  corps  is  formed  to  push 
forward,  a strategical  position  should  be  selected  to  cover  the  siege,  such  as  the 
French,  under  Bonaparte,  adopted  in  1796  to  cover  the  siege  of  Mantua,  or  It  should 
operate  u Marlborough  did  during  the  siege  of  Lisle. 

But  where  there  is  no  siege,  or  the  army  is  in  force  sufficient  to  carry  on  operations 
to  a second  point,  it  will  become  requisite  to  form  a point  of  appui,  and  to  construct 
an  Eventual  Basis,  by  occupying  one  or  more  towns  sufficiently  fortified  to  be  safe 
from  insult;  or  a small  strategical  reserve  should  be  formed  to  cover  the  rear,  to 
protect  convoys  and  the  greater  d^ta  by  means  of  field-works.  Should  rivers  of 
considerable  breadth  intervene,  tfiet  de  p<mi  sliould  be  raised  to  cover  them ; and  if 
the  bridges  occur  at  walled  towns,  some  additional  works  should  be  constructed  to 
protect  them.  These  are  requisite  both  to  strengthen  these  posts  and  add  to  the 
solidity  of  the  Eventual  Basis  where  the  strategical  reserve  may  be  posted. 

But  should  a battle  be  lost,  retreat  must  ensue  towards  the  basis  of  operations,  in 
order  to  collect  reinforcements  and  detschments,  replace  the  deficient  materials,  and 
reorganize  the  elements  of  combat  in  fortified  towns  or  intrenched  camps,  so  u to 
arrest  the  enemy’s  progress  or  compel  him  to  divide  his  forces. 

When  winter  approaches,  the  army  is  placed  in  cantonments,  unless  the  operations 
are  continued  by  one  of  the  opposing  armies ; namely,  that  which  having  obtained 
a decifled  superiority,  finds  no  insuperable  obstacles  on  the  hostile  line  of  defence, 
and  is  therefore  resolved  to  make  the  most  of  its  ucendancy : then  a winter  cam- 
paign is  produced,  always  equally  distressing  to  both  armies ; but  demanding  no 
particular  dispositions  excepting  redoubled  activity  in  the  enterprises,  in  order  to 
arrive  the  sooner  at  the  desired  results. 

Such  is  an  abstract  view  of  War  as  a Theory,  and  is  suflkieot  to  shew  the  difiTerent 
coiubinations  which  the  operations  produce.  They  are  divisible  into  three  branches. 

I.  Stuatboics  : a term  to  which  it  has  been  vainly  endeavoured  to  a strict 
definition  from  the  times  of  Folard,  Derelinque  in  MSS.,*  Bulow,  and  Von  Gross, 

* Derelinque,  ' Tnetique  dee  Betailles  de  t'ImpuUkm,'  Ac.  Msouseript,  four  roU.  folio,  with  an 
iininease  number  of  plane,  in  my  poncmion.— C.  H.  9. 
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to  Klansewitz,  Dofoor,  and  Joroini,  whose  earlier  works  and  last  Precis  gire  the 
most  coinprrhensiTe  as  well  as  the  most  satisfactor)*  dchnition ; although  a dialectician 
might  hint  that  a distinction  might  be  pointed  out  between  Strategics  and  Strategy, 
or  Stratfffiqw  and  Strategic ; but  no  inconvenience  seems  to  have  arisen  from  the 
promiscuous  use  of  both.  Jomini’s  definition  embraces  under  the  word  ' Strategie’ — 

1.  The  definition  of  the  theatre  of  war,  and  the  different  combinations  it  may 
offer. 

2.  The  choice  and  establishment  of  the  Fixed  Basis,  and  Zone  of  Operations. 

3.  The  determination  of  the  Objective  Point  to  be  attained,  whether  it  be 
offensive  or  defensive. 

4.  The  determination  of  the  Decisive  Points  of  the  theatre  of  war. 

5.  The  Fronts  of  Operations  and  Defensive  Lines. 

6.  Selection  of  the  best  Lines  of  Operations  leading  from  the  base  to  the 
objective  point,  or  to  the  front  of  operations. 

7.  Selection  of  the  best  Strategical  Lines  for  a given  operation ; the  different 
manceuvres  for  embracing  these  lines  in  all  their  combinations. 

8.  The  Oasis  of  Eventnal  Operations,  and  Strategical  Reserves. 

9.  The  manccuvring  marches  of  the  army. 

10.  The  magazines  considered  in  relation  to  the  marches  of  the  army. 

11.  Portresses  considered  as  strategical  means;  as  places  of  refuge  for  an 
army ; as  obstacles  in  the  way,  or  as  requiring  sieges  and  covering  armies. 

12.  Intrenched  camps,  t^tes  de  pont,  &c. 

13.  Diversions  and  great  detachments. 

In  the  several  objects  enumerated,  those  which  enter  chiefly  in  the  sketch  or 
general  plan  of  a campmgn,  regarded  as  cabinet  and  bead*quarter  questions,  have 
been  named.  The  art  of  making  war  upon  a map  might  be  appropriately  dis- 
tinguished by  the  comprebenuve  designation  of  Stratboics  ; while  all  those  which 
are  strategical  in  their  direction,  and  tactical  in  the  execution,  such  as  landings, 
march  mancruvres,  passage  of  rivers,  retreats,  winter>quarters,  ambuscades,  and 
convoys,  might  take  the  denomination  of  Stratboy,  so  long  as  they  are  executed 
without  the  presence  of  an  enemy  prepared  for  resistance ; for  then  they  become 
Tactics. 

The  first  therefore  (Strategics)  is  the  art  q/*  embracing  ike  Ime$  qf  operation*  m 
the  most  advent^eou*  manner ; the  second  (Strategy),  the  art  qf  moring  Jorce*  in 
the  most  ^cient  manner  upon  the  primitive  or  aecidental  Hne*  qf  operation*. 

II.  The  second  branch  is  denominated  Tactics,  and  consists  of  the  mancenvres  of 
an  army  for  action  and  in  action,  together  with  the  several  formations  of  troops  for 
attack  and  defence;  in  both  cases  requiring  simultaneous  combination  on  the  most 
important  points  of  a field  of  battle,  or  the  directing  tiie  mass  of  offensive  elements 
on  the  weakest  part  of  a position  or  fortress  (as  in  sieges),  offensively  or  defensively. 

Thos  Grand  Tactics  embrace  more  especially: 

1 . The  choice  of  positions  and  defensive  lines  of  battle. 

2.  Offensive  defence  in  action. 

3.  Different  orders  of  battle,  or  great  manceuvres  for  attacking  an  hostile  line. 

4.  hfeeting  an  enemy’s  army  on  the  march,  or  unforeseen  battle. 

5.  Surprises  of  armies  in  the  field,  not  in  winter-quarters. 

6.  Dispositions  for  an  attack. 

7.  The  Attack  of  positions  and  intrenched  camps. 

8.  Coups  dc  main ; Escalades. 

British  forces,  generally  less  numerous,  might  join  to  the  above— 
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9.  DebarcatioDt  in  the  presence  of  an  enetnj. 

10.  Re*eTnbarcatioas  in  the  pretence  of  an  enemy. 

11.  Actions  with  the  advanced  or  rear  guards. 

But  conflicts  on  the  outposts,  conToys,  foragings,  and  war  detachments,  belong  to 
what  is  termed  Petite  Guerre. 

III.  To  these  Jomini  adds  La  Lc^stiqne,  or  the  practical  art  of  moving  troops, 
the  detail  of  marches  and  formations,  the  location  of  encampments  and  cantonments ; 
in  short,  the  eiecution  of  the  corohinstions  of  Strategy  and  Tactics.  These  three 
branches  are  more  or  less  interwoTen,  and,  of  coarse,  are  further  connected  with 
Elementary  Tactics,  the  basis  of  all  military  order  and  system. 


The  definition  already  given,  namely,  effecting  tci/A  the  greateet  man  t\f  force*  a 
combined  opem/ion  upon  the  decieiee  point,  and  modifications  thereof,  are  guod  when 
they  are  in  conformity  with  the  following  maxims : 

1.  To  convey  by  strategical  combinations  the  mass  of  forces  successively  on 
the  dedsive  points  of  s theatre  of  war ; and  as  much  as  possible,  on  the  com> 
mnoicatioDs  of  the  enemy  without  exposing  its  own. 

2.  To  msnccuvre  so  as  to  impel  this  mass  upon  fractions  of  the  hostile  army. 

3.  On  the  day  of  battle  to  direct  by  tactical  means  the  same  superior  mass 
upon  the  decisive  point  of  the  field  of  action,  or  on  that  part  of  the  enemy's 
line  which  it  is  of  most  importance  to  crush. 

4.  To  produce  the  masses  not  passively  on  the  decisive  point,  but  in  active 
operation,  effecting  the  object  aimed  at  by  simultaneous  effort. 

An  objection  has  been  nused  to  these  maxims,  upon  the  plea  that  the  art  consisted 
predsely  in  clearly  distinguishing  decisive  points.  Their  definition  will  be  given  in 
the  sequel,  and  the  studious  soldier  who  meditates  upon  the  contents,  will  rarely 
mistake  them ; for  a theatre  of  operations  never  offers  more  than  three  zones,  one  on 
the  right,  another  on  the  left,  and  a third  in  the  centre ; so  also  each  zone,  each 
front  of  operations,  each  strategical  position  and  line  of  defence,  like  each  tactical 
line  of  battle,  has  never  more  than  these  same  subdivisions,  or  two  extremities  of  a 
centre.  Of  these,  one  only  can  be  best  for  reaching  the  mark  aimed  at ; a second 
will  be  less  advisable;  and  a third  actually  vicious.  Therefore,  combining  the 
enemy’s  positions  with  the  geographical  points,  with  consideration  of  the  zone  of 
operations,  and  with  the  projects  to  be  effected,  til  qnestions  of  strategical  move- 
ment and  tactical  manceuvre  resolve  themselves  into  the  knowledge  whether  the 
operation  should  be  carried  on  by  the  right,  the  left,  or  by  the  centre  directly  to 
the  front, — sorely  not  a difficult  problem.  Tet,  though  the  whole  art  of  war  does 
not  consist  solely  in  the  choice  of  a proper  direction  for  the  mass  of  forces,  in 
thst,  nevertheless,  resides  the  fundamental  maxim  of  strategics;  for  there  still 
remains  the  neccsssry  talent  to  execute,  the  knowledge,  energy,  and  coup  d’sH  for 
carrying  out  what  proper  combinations  have  prepared.  The  study  of  all  past  wan, 
ancient  and  modem,  the  systems  of  war  of  Frederick  the  Great,  of  the  French  revo- 
lution, of  Napoleon,  and,  finally,  of  the  Duke  of  Wellington,  will  all  be  found  to 
have  derived  their  success  and  glory  by  conducting  the  armies  in  harmony  with 
these  principles:  aiid  the  loss  of  battles,  fsilurcs  in  campaigns  and  entire  wan. 
will  be  seen  to  originate  in  the  non-observance  of  them,  either  through  the  pre- 
judices raised  by  ignorance  or  routine,  political  interference,  or  unavoidable  geo- 
graphical causes. 
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The  plan  of  a campai^  depends  upon  six  essential  considerations.  1.  The  political 
situation  of  both  parties.  2.  Hie  situation  of  the  moment.  3.  The  relative  force 
and  military  means.  4.  The  location  and  distribution  of  the  armies.  5.  The  natural 
line  of  operations.  6.  Tlie  most  advantageous  line  of  operations.  It  is  not  required 
on  this  occasion  to  be  carefully  balancing  the  exact  amount  of  the  relative  means  of 
war  between  tbe  parties,  but  to  admit  them  only  as  far  as  they  are  important. 
Territorial  and  Manccuvring  Lines  of  Operation  are  the  principal  objects ; and  though 
they  are  subject  to  many  accessory  considerations,  the  rules  of  the  art  must,  never- 
theless, form  their  basis.  Originality  and  great  boldness  are  not  incompatible  with 
their  application;  such,  for  instance,  as  the  plan  which  in  IBOO  Napoleon  and  Moreau 
carried  into  effect, — "moving  on  the  flanks  of  the  Swiss  mountains  on  two  intenial 
lines;  the  latter,  upon  the  Austrian  external  line  in  Germany,  ami  the  former,  simi- 
larly, but  still  more  originally,  upon  the  flank  and  rear  of  Mdas,  in  Iximliardy. 
Never  was  the  great  principle  above  noticed  exemplified  with  more  originality  or 
daring;  no  operations  were  ever  more  rich  in  great  and  decisive  combinations,  or 
more  prudent  and  cautious  in  tbe  execution;  since,  while  they  menaced  ami  cITccted 
the  enemy’s  ruin,  neither,  in  case  of  reverse,  would  sacrifice  more  than  perhaps  the 
rear  guard.” — Jomini. 

In  this  place  U may  be  useful  to  fix,  by  definitions,  several  terms,  upon  the 
comprehension  of  which  the  understandiug  of  most  important  niilitaiy  reasoning 
depends. 

By  a Bane  (or  BomU)  oi  Operations  Is  meant  a ^ntier, — tbe  course  of  a river, — a 
coast, — a range  of  mounUuns  or  fortresses, — or  any  topographical  or  militaiy  extent 
of  country,  upon  the  imaginary  line  of  which  the  corps  of  an  army  assemble : 
offensively, — to  take  their  departure  from  thence  into  the  enemy's  country,  and 
towards  which,  in  case  of  failure,  it  is  intended  to  retreat : defensively, — to  counteract 
all  the  measures  which  an  invading  force  may  attempt. 

Linen  of  Operation  are  divided  into  Territorial  and  Mananitring  Linet.  By  ter- 
ritorial linee  are  understood  those  which  nature  or  art  has  traced  for  the  defence  or 
invasion  of  states.  Frontiers  covered  by  fortresses,  or  defended  by  nature  with  chains 
of  mountains,  great  rivers  or  other  obstacles,  are  of  this  nature. 

Manawrring  Unee  are  the  movements  of  the  General  to  traverse  the  territorial 
lines  ofl’ensively  or  cover  them  defensively.  Both  these  lines  are  intimately  con- 
nected. In  offensive  war  the  line  is  an  imaginary  perpendicular  upon  the  base, 
along  w'hich  an  army  operates  against  tbe  enemy.  In  defensive  war  it  is  often  the 
same,  but  still  oftener  parallel  to  the  territorial  line. 

A Line  qf  Communication  is  either  the  same  as  that  of  operations,  or  any  other 
by  which  tbe  army  supplies  and  communicates  with  the  base. 

Examples  will  make  tbe  definitions  more  intelligible : Austria  and  France  have 
three  great  lines  of  operations  against  each  other;  by  Italy  on  the  south,  Switzerland 
and  the  Tyrol  in  tbe  centre,  and  by  Germany  on  the  north.  But  politically  and 
geographically  considered,  these  arc  now  all  closed,  because  the  states  of  Baden  and 
M'urtcmberg  interpose  between  them  in  Genuany ; Switzerland  is  independent  in  the 
centre ; and  the  kingdom  of  Sardinia  closes  up  Italy.  Between  Prussia  and  Austria 
there  arc  similarly  three  lines,  through  Moravia,  Lusatia,  and  Saxony. 

Tl>c  Theatre  qf  Operation*  embraces  the  whole  surface  of  the  country  which  an 
army,  or  anuics  in  co-operation,  may  have  to  invade  or  to  defend.  If  a single  anny 
has  a prescribed  end  in  view,  its  strategical  field  extends  no  further;  but,  if  the 
combinations  of  two  or  more  armies  are  in  concert,  and  directed,  bc)'ond  the  first 
proceedings,  to  arrive  at  an  ulterior  object  in  conjunction,  then  each  anny  operates 
only  upon  a zone  of  tbe  field.  Thus  a Zone  qf  Optrat\<m*  coutains  the  particular 
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lines  which  tn  Armjr  acting  in  concert  with  others  has  to  traverse  to  an  ulterior 
object : and  a $intteifical  fitld  or  chess  table  (^Ai^ter  ytnfral)  comprehends  the 
whole  theatre  of  war  from  the  single  or  double  basis  of  one  or  more  armies,  to  the 
ultimate  object,  usually  the  euemy’s  capital.  Hence,  two  belligerents  have  each, 
1,  a fixed  base  of  operations;  2,  an  objective  point;  3,  fronts  of  operations  and  lines 
of  defence;  4,  zones  aud  lines  of  operation;  5,  strategical  lines  and  lines  of  commu- 
nication ; 6,  natural  and  artificial  obstacles  to  surmount  or  to  oppose  to  the  enemy  ; 
7,  important  strategical  geographical  points  to  occupy  offensively,  or  cover  de- 
fensively ; 8,  accidental  and  intermediate  bases  of  operations  between  the  objective 
aim  and  the  fixed  base ; 9,  points  of  refuge  in  case  of  a reverse. 

An  army  which  commences  offensive  operations  where  no  sea  intervenes,  takes 
the  lead  in  all  the  movements,  and  those  opposed  to  it  are  necessarily  subordinate  to 
them.  If,  therefore,  it  occupies  with  a corps  each  of  the  great  avenues  leading  to 
the  enemy,  he  will  be  kept  in  suspense,  unless  his  own  forces  are  sufficient  to 
anticipate  the  opponents  by  making  the  first  move,  and  to  assume  the  offensive  de- 
fensive. Therefore, 

1.  Wlien  an  army  invades  or  acts  offensively,  it  takes  the  lead  (rmi/ut/tre)  in 
the  movements. 

2.  This  advantage  preclndes  the  necessity  of  marching  in  mass,  unless  the 
enemy  is  concentrated  and  at  hand. 

3.  The  general  direction  can  be  only  upon  the  centre,  one  of  the  extremities, 
or  the  rear  of  the  hostile  line.  An  extremity  is  mually  most  eligible,  because 
nearer  to  the  hostile  rear;  on  the  centre  it  is  safe  only  when  the  opponent’s 
line  is  still  scattered. 

4.  In  this  case  Jomiui  recommends  the  greater  number  of  corps  to  advance 
upon  one  of  the  isolated  parts,  with  a view  to  surround  it,  while  the  remainder 
occupy  a central  point  to  keep  the  rest  of  the  hostile  army  in  check. 

5.  >A'hen  the  principal  mass  of  these  corps  is  directed  into  the  rear  of  an 
enemy,  by  passing  one  of  the  extremities  of  his  line,  one  corps  should  remain 
posted  upon  that  extremity,  in  order  to  keep  open  the  line  of  communications, 
while  the  opponent  is  cut  off  from  his.  This  corps  serves  likewise  to  attack  his 
flank  and  prevent  his  withdrawing  from  a faulty  position  by  a secret  movement. 

Both  these  last  rules  evidently  apply  only  where  the  assailant  has  a considerable 
auperiorit}';  for  in  cases  where  the  forces  are  nearly  balanced,  he  that  turns  an 
enemy's  flank  is  exposed  to  the  same  manoeuvre;  and  a single  corps  left  to  mask  the 
extremity  of  an  hostile  line,  is  less  in  measure  to  be  reinforced  than  the  enemy,  and 
therefore  liable  to  be  defeated,  and  the  whole  assailing  manesuvre  exposed  to  !>e 
inclosed,  unless  topographical  circumstances  are  more  than  ordinarily  favourable. 
Thus  the  celebrated  march  over  the  Alps,  by  means  of  which  Bonaparte,  in  1800, 
turned  the  whole  line  of  operations  of  Melas  in  Italy,  would  have  been  counter- 
checked  had  there  not  been  a misunderstanding  among  the  Allies.  Sir  Charles 
Stuart,  with  10,000  British,  was  before  Genoa,  and  offered  to  take  charge  of  the 
position ; but  the  Austrians,  eager  to  grasp  at  the  possession  of  all  Lombardy  and  the 
Genoese  territory,  declined  the  proposal,  in  their  turn  requesting  the  British  to  dis- 
embark and  join  tbeir  army,  for  an  Austrian,  not  an  allied  purpose.  Jornini,  it  is 
true,  avrare  of  the  danger  such  operations  incur,  elsewhere  confines  them  to  no 
greater  length  than  two  or  three  marches,  and  docs  not  admit  the  corps  to  be  sepa- 
rated from  each  other,  further  than  the  outposts  are  from  their  corps. 

In  these  niles  nouc  occur  directly  calculated  for  the  plan  of  a campaign  operating 
from  a coast  or  an  instdar  basis.  Great  Britain  in  continental  warfare  has  three 
fronts  or  fixed  basal  lines,  by  which  the  aniiy  under  cover  of  the  fleet  may  proceed  to 
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OFHHATioss.  act  offetisiTelT  on  a forri^  coast ; the  Eastern,  from  Yarmoath  to  the  Downs : the 
Central,  from  the  Downs  and  Portsmouth  to  Soulharopton : and  tlie  right  or  Western, 
Southampton  to  Plymouth  and  Cork.  There  are,  however,  many  difficulties  in 
the  application  of  masses  upon  the  secondary  base  abroaid,  especially  if  that  base  must 
be  obtained  by  force  on  an  hostile  coast,  because  the  line  of  communication  from  the 
sea«ports  at  the  Axed  base  whence  the  army  has  departed  to  the  point  of  debarcation 
is  lengthened,  and,  by  reason  of  the  interrention  of  the  elements,  liable  to  be  broken : 
still,  the  examples  of  the  landing  at  Aboukir  Bay,  Copenliageu,  the  Mondego  in 
Portugal,  the  Helder  and  Walchcrcn,  all  iu  the  face  of  the  enemy,  prove  the  prac- 
ticability even  when  opposed  on  the  spot.  The  point  of  debarcation  is  then  the 
Eventual  Basis;  and  unless  a friendly  fortress,  or  one  that  can  he  compelled  to 
submit  by  summary  means,  or  a naturally  advantageous  iwsition  can  be  occupied  or 
immediately  forced,  the  difficulties  arc  almost  insurmountable.  It  is,  again,  difficult 
to  despatch  a large  force  in  one  fleet,  and  to  keep  it  together,  and  dangerous  to  allow 
great  intervals;  the  elements  affect  the  time,  connection,  and  order  of  convoys:  an 
iudepcndcut  and  separate  service  (the  nav7)  influences  the  primary  organization : a 
distinct  etiquette  may  intervene  in  the  moment  of  execution:  debarcation,  not  so 
much  of  the  troops,  as  of  their  resources,  artillery,  horses,  provisions,  &c.,  require 
much  of  invaluable  time,  aud  a change  of  wind  may  defeat  or  endanger  the  whole 
measure.  While  a great  Captain  is  at  the  head  of  the  Army  and  of  the  Cabinet,  only 
that  which  human  prudence  cannot  control  will  be  left  to  chance ; but  there  have 
been  periods  when  militarj'  experience  was  not  sufficiently  appreciated  in  war 
measures;  and  civilians  directed  them  without  being  even  aware  that  war  is  an 
exceedingly  complicated  science,  and  that  one  great  error  in  the  plan  of  operations  is 
sure  to  end  in  failure.  Yet  more  than  two  centuries  ago  Sir  Walter  Raleigh  said, 
the  wisdom  of  princes  and  of  states  is  best  detemuned  in  their  enterprises." 

From  the  difficulties  above  stated,  a practice  has  arisen  of  fitting  out  expeditions, 
not  suffidently  formidable,  with  a view  of  ascertaining  the  practicability  of  a measure, 
but  which  by  that  very  system  is  often  rendered  abortive ; for  a first  landing  having 
been  effected,  the  enemy’s  attention  is  no  longer  divided ; be  collects  his  means  of 
defence,  while  the  second  convoy  is  expected,  aud  the  delay  is  decisive  of  the  event. 
Yet,  if  in  any  military  operation  the  effect  of  masses  simultaneously  employed  be  of 
consequence,  it  is  in  those  which  commence  on  the  sea  shore;  for  the  troops  have 
not  only  to  debark  and  act  offensively,  but  also  to  construct  their  means  of  security 
and  retreat  in  case  of  disaster.  If  we  examine  the  primary  operations  of  this  class 
from  the  wars  of  King  William  to  the  present  period,  we  shall  find,  that  with  the 
exception  of  such  as  were  favoured  by  circumstances,  the  success  or  failure  was  de- 
pendent upon  one  or  more  of  the  following  maxims,  especially  as  applied  to  continental 
expeditions. 

1.  When  an  army  is  embarked  to  make  a descent  upon  an  enemy’s  coast  with 
the  object  of  penetrating  into  the  countr>',  a point  of  debarcation  should  be 
selcctcil  w here  the  enemy  possesses  no  local  means  of  arresting  the  descent  and 
preventing  the  landing  of  a sufficient  supply  of  those  means  which  are  iodis- 
pcDsahle  for  action  ami  for  progress.  If  therefore  a defensible  peninsula  can  he 
selected,  or  better,  a fortified  town  accessible  for  the  cannon  of  the  covering 
squadron,  to  comi)cl  it  into  an  immeiliatc  submission,  a footing  will  he  gained  to 
form  the  first  point  of  the  Eventual  Basis  of  operations.  Still  the  consideration 
whether  such  a point  is  favourable  to  the  ulterior  objects  of  the  expedition 
should  l)c  kept  in  view.  A secure  anchorage  is  necessary  for  some  time  cither 
on  the  spot  or  in  the  immediate  vicinity,  and  within  the  sphere  of  action  of  the 
land  force. 
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2.  If  th«  expedition  be  intended  to  operate  only  on  the  coast  with  momentary 

objects,  proximity  to  the  objective  point  should  be  combined  with  a locality 
convenient  for  re-embarcation.  Anned  steamers  and  gun-boats  will,  in  general, 
secure  this  object  within  estuaries,  in  dehance  of  a superior  enemy  on  shore. 
But  small  expeditions  are  fit  only  to  distract  the  enemy’s  attention,  and  for  that 
object  demonstrations  without  landing  will  generally  answer  all  the  pnrposes  of 
descents.  Raleigh  justly  says,  a(tempf$  are  more  prtifitahle  to  the 

tHtttded  than  the  invader'* 

3.  An  expedition  intcndc/1  to  operate  ulteriorly,  should  be  from  the  first 
superior  to  the  probable  immediate  force  of  the  enemy,  so  that  the  landing  be 
effected  with  more  decisive  success,  and  the  ulterior  movemeuts  may  proceed 
without  delay. 

4.  No  comlrinations  of  invasion  should  be  made  to  depend  on  the  co-operation 
of  corps  expected  from  distant  or  opposite  quarters.  It  is  important  to  embark 
them  en  masse,  or,  commencing  at  the  more  distant  part,  collect  them  in  pass- 
ing, or  form  a rendezvous  at  an  intermediate  point,  so  as  to  proceed  at  last  with 
the  whole  in  connection.  For  instance,  if  the  season  in  favourable,  a rendezvous 
off  Ck>rk,  Bantry  Bay,  or  some  island  in  the  Bay  of  Biscay,  when  the  expedition 
is  really  intended  for  the  north  or  west  coast  of  Spain  or  Gibraltar,  or  for  the 
Mediterranean,  would  tend  to  keep  the  enemy  in  suspense. 

5.  After  the  landing  is  securely  effected  with  the  view  of  striking  a blow  in 
the  interior,  it  is  best  to  waste  no  time  in  besieging  any  place  not  directly  in 
the  line  of  operations : let  them  be  masked  by  a corps  on  shore,  and  blockaded  by 
the  fleet ; or  if  the  line-of-battle  ships  can  attack  a front  of  defence,  they  will 
reduce  the  fortress  in  a few  hours. 

6.  In  the  plan  of  an  expedition  no  combination  should  be  admitted  including 
or  depending  upon  two  or  more  lines  of  operation  from  separate  bases.  Armies 
transported  by  sea  are,  from  that  circumstance,  not  numerous : division  renders 
them  still  weaker,  and  if  one  corps  is  checked,  the  other  must  retreat  also.  It 
is  exposing  two  exterior  lines  to  one  internal  line. 

7.  In  colonial  and  insular  expeditions  it  is  only  necessary  to  combine  means 
in  proportion  to  the  strength  of  the  objeedve  point,  and  with  attention  to  the 
season,  climate,  monsoon,  or  trade-winds. 

8.  An  army  withdrawing  from  a territory  through  another  which  it  is  resolved 
should  be  kept  in  subjection  or  mastered,  the  occupation  should  take  place  at 
the  moment  when  the  greatest  mass  of  forces  is  passing  through  or  near  the 
most  important  points. 

9.  When  negociating  at  the  head  of  an  armed  force  with  the  chance  of  resist- 
ance, it  is  important  that  all  the  corps  be  collected  to  give  weight  to  the 
demands,  and  to  act  instantly  when  hostilities  become  inevitable,  rather  than 
call  for  reinforcements  when  they  are  begun,  and  risk  to  be  defeated  from  al»- 
solute  inferiority. 

10.  In  offensive  extra  European  wars  it  is  |Muticnlorly  false  economy  to 
em|doy  insuffident  means  against  an  enemy,  to  undervalue  his  resistance,  or  to 
aim  at  indecisive  objects.  If  such  measures  cause  no  absolute  failure,  they  at 
least  prolong  the  contest ; the  waste  of  life  and  expense,  and  are  a source  of 
greater  risk  than  should  be  incurred,  and  of  less  advantage  in  ncgociation.* 


* Hie  Saxon  Colonel  Von  Grou  ;Krieg«  Geechiebte  der  Jahre  1793  bli  ISOS)  enutneratr*  on  the 
■vhject  at  our  marine  expeditiona  tereral  other*  to  be  reqnwite,  audi  u^— 1.  Seaaonable  period; 
S.  Thorough  knowledge  of  the  country ; S.  Intelligeoce  in  the  cotntry ; 4.  Dominleo  of  the  tea ; 
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OPERATloxs.  None  of  the«e  rules  sliould  be  so  modified  as  to  he  opposed  to  the  great  maxims  of 
war;  nor  should  o]>eratiuiis  of  any  kind  be  undertaken  without  regard  to  the  class  of 
troops  to  be  employed. 

As  examples  of  the  importance  of  the  first  rule  may  be  quute<l,  the  landing  of  the 
emigrants  at  Quibcron;  for  if  they  had  not  been  betrayed  by  their  own  men,  they  still, 
through  supineness,  were  blocked  in  and  imable  to  d^miiche  in  the  face  of  the 
enemy.  Again,  the  Holder  expedition  in  1799,  though  victorious  in  two  battles, 
could  not  advance  to  the  objective  point,  because  through  former  misdirection  of 
the  forces,  the  enemy,  retiring  to  the  narrows  of  the  llaerlemmcr  Mcer,  had  a 
position  which  could  not  be  forced  nor  turned.  On  the  other  hand,  at  Al>oukir  in 
Egypt,  a peninsula,  the  landing  was  on  a central  point,  which  placed  the  enemy's 
defensive  measures  on  two  external  lines,  one  covering  .Alexandria  and  the  other 
Rosetta  and  Cairo:  tbtu  divided,  although  numerically  the  strongest,  he  was  inferior 
on  both  lines,  and  ultimately  forced  to  surrender.  The  landing  at  the  jioint  of 
Mondego,  in  Portugal,  though  again  divided  by  a &u1>sequent  force  coming  on  shore 
at  Pcnichc,  shewed  a still  more  advantageous  selection,  for  the  enemy  could  not 
oppose  it,  nor  attack  Sir  .Arthur  AVellcsley,  until  all  bis  troops  and  cannon  were 
already  moving  oflfensively:  the  dcbarcation  cut  off  the  north  of  Portugal  from  Lisbon, 
and  the  hostile  army  from  its  line  of  communication  with  France;  and  if  the  rc- 
inforceraeut  under  Sir  John  Moore,  that  came  after  the  battle  of  Yiroiera,  hail  been 
sent  front  the  first  with  the  army,  Junot  must  have  surrendered  at  discretion,  instead 
of  obtaining  a capitulation  that  sent  his  arnty  hack  to  France. 

In  the  second  maxim,  the  causes  are  pointed  out  which  afforded  in  1768  a secure 
retreat  from  the  landing  at  Cherbourg,  although  no  regular  precautions  insured  the 
measure;  and  those  which  pnxluced  the  disaster  at  St.  Cast,  notwithstanding  all  the 
care  General  Bligh  applied  to  the  re*cmlmrcation.  The  expedition  to  Ostend  had 
the  same  defects,  and  producetl  the  same  results;  but,  with  moderate  weather,  the 
naval  armaments,  as  now  organized,  render  such  operations  much  more  secure. 

Inattention  to  the  third  rule,  bad  preponderating  influence  at  the  Ilelder.  The 
first  division  on  shore  was  paralysed  l>ehind  the  defences  on  the  Zyp  until  the  main 
body  arrived.  Meantime  the  enemy,  now  certain  of  the  point  threatened,  collected 
his  means,  and,  as  before  stated,  rendered  victories  so  unavailing  that  re*emharcatiou 
was  purchased  by  heavy  sacrifice. 

The  expetlition  to  the  Ilelder  furnishes  the  proofs  of  the  fourth  maxim.  Had  the 
two  British  corps  and  the  Russian  l)cen  combined  to  act  simultaneously  cn  masse 
from  the  beginning,  no  effectual  resistance  could  have  l)een  made  against  them ; but 
easterly  winds  were  to  convey  the  Russians  westward,  and  westerly  the  British 
eastward,  though  both  were  destined  for  the  same  point  at  the  same  moment.  So 
agwD,  the  Egyptian  expedition  was  to  he  sustained  by  a corps  from  India  and  another 
from  the  Cape.  At  Co]>enbagen  the  two  British  corps  united  in  proper  time,  l>e<‘ause 
that  which  was  anteriorly  in  the  Baltic  lay  waiting  in  transports  at  Riigen ; but  the 
successive  ilivUions  sent  to  the  River  Plate  seized  only  to  be  successively  defeated. 

The  fifth  maxim  is  exemplified  in  the  Walcheren  expedition. 

Tlie  Nxth  maxim  is  obvious.  Sir  John  Moore's  expedition  was  on  the  coast  of 
Portugal  when  the  battle  of  Viuiicra  was  fought,  where  it  should  have  been  present, 
for  a corps  on  lx>ard  sliip  cannot  aid  one  on  shore,  and,  if  that  is  defeated,  the  other 
must  retire  also.  In  the  next  campaign.  Sir  John,  by  several  lines  from  Portugal, 
and  Sir  David  Baird  from  Corunna,  moved  by  two  zones  of  operations,  with  a view 


i.  Vicinity  uf  CLe  point*  of  debarcation ; and  coding  with  liie  recommendation  of  measure*  to  keep 
«p  and  iocreaae  the  good>wiU  of  (be  people. 
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OPERATIONS,  of  uniting  their  forces  at  a point  more  than  200  miles  distant,  then  in  the  pos* 
sessiou  of  a fonnulable  and  niaoccu\Ting  enemy,  though  there  was  an  unbroken 
Spanish  corps  mtenuediate  which  should  have  been  brought  into  line,  and  a battle 
risked  on  the  best  available  position  at  the  forking  of  the  road  to  Vigo.  What  the 
army  would  have  done  while  undivided  and  still  organized,  was  proved  at  the  battle 
a few  days  later,  before  Corunna ; nor  after  the  action,  should  that  fortress  have  been 
abandoned ; for  Soult’s  army  could  not  face  them  in  the  field, — and  was  unprovided 
with  a battering  train. 

Fur  offensive  operations  against  hostile  insular  colonies,  the  foregoing  remarks  are 
already  sufilcicnt,  but  as  in  general  they  imply  not  only  landing  but  a siege,  it  is  of 
the  utmost  importance  that  the  most  efficient  means  be  employed  for  certain  and 
rapid  success,  not  only  in  the  numl>ers  and  quality  of  the  materiel,  but  in  a body  of 
Engineers  and  Artillery  aided  by  Sappers  and  Miners ; for  by  their  means  fortifications 
are  re<luced  in  the  most  speedy  and  least  sanguinary  manner;  the  system  of  de> 
struction  produced  by  shells  and  rockets  may  in  a great  measure  be  dispensed  with, 
or  at  least  confined  to  military  defences ; and  delay  is  ever  the  cause  of  failure. 

The  two  last  maxims  are  of  themselves  sufficiently  obvious,  although  disregard  to 
diem  has  been  often  exemplified;  but  some  further  illustrations  of  the  principal  rules 
of  strategics  may  be  necessary.  We  find,  for  example,  in  the  wars  of  America,  Lord 
Amherst  operating  by  the  line  of  Lake  Champlain  upon  Montreal  and  Wolfe  hy  the 
St.  Lawrence  upon  Quebec;  both  successful,  and  yet  two  years  without  connection. 
The  delay  may  be  regarded  as  a consequence  of  the  enemy's  defensive  lines  (also  two 
in  number)  being  internal,  while  the  Dritish  were  external ; and  success  arose  from 
the  strategical  operations  lieing  rather  distinct  zones  than  lines ; and  that  the  direc- 
tion of  Wolfe’s  upon  the  St.  Lawrence,  which  brought  on  the  battle  of  Quebec, 
severed  the  enemy  from  all  connection  with  the  other  line  and  the  interior ; at  the 
same  time  that  by  occupying  the  river  both  were  entirely  cut  off  from  their  fixed 
base  in  Europe. 

In  the  American  revolutionary  war,  we  find  isolated  expeditions  scattered  over  a 
vast  coQtiueot,  on  no  i>oiut  constituting  a superior  army,  and  every  where  inferior  to 
the  local  militias;  traversing  vast  woody  regions,  and  terminating  their  career  in 
defeat  and  capture.  More  recently  we  see  them  dispersed  along  the  coast,  occupied 
in  landings  for  trivial  purposes,  and  when  re-embarked,  leaving  the  enemy  the  claims 
of  successful  resistance. 

In  Uritish  warfare,  the  Roman  maxim,  ntcer  to  act  offetuhely  on  more  than  one 
point  at  a time  (always  excluding  India),  is  proved  to  be  judicious  by  the  history  of 
events  since  the  war  of  the  Spanish  succession,  when  that  question  ought  to  have 
been  decided  in  the  Netherlands.  The  evil  consequence  of  pursuing  a multitude  of 
offensive  combinations  at  the  same  time  was  never  better  exemplified  than  in  the 
failures  of  the  simultaneous  expeditions  to  Ouenos  Ayres,  Constantinople,  Alexandria, 
and  Rugen,  in  1807.  Small  debarcations  for  inadequate  objects  on  hostile  coasts 
produce  no  advantage  equal  to  the  risk,  expense,  and  hostility  they  foster ; for  the 
local  garrison  and  militia  of  the  country  are  soon  superior  in  force,  and  a hurried 
return  on  board  causes  union  and  exultation  in  the  enemy.  The  landings  at  SL  Cast 
and  at  St.  Malo;  that  of  Sir  James  Pnlteney  at  Corunna;  at  Alexandria  and  Ro- 
setta; most  of  those  on  the  shores  of  the  United  States,  were  frwught  with  danger, 
odium,  and  inadequate  results.  Those  on  the  east  coast  of  Spain  during  the  Peninsular 
War  form  a clear  exception ; they  had  a political  object  of  importance  to  hold  up ; 
an  ally  to  join  and  sustain ; and,  above  all,  they  served  as  a diversion  which  com- 
pelled a whole  hostile  army  to  remain  in  that  quarter. 
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ManoeuTTuig  lines,  and  those  which  nature  has  maiiicd  out,  form  separate 
classes. 

1.  Simple  lines  of  operationM  are  those,  when  an  army  operates  in  a single  directioa 
from  a frontier  without  forming  detached  corps.  2.  Double  and  muUiplied  lines, 
when  it  acts  on  the  same  frontier  with  two  or  three  isolated  corps.  3.  Interior  lines 
if  operations  are  so  denominated  when  two  or  more  corps  are  interiorly  connected 
while  they  face  an  enemy  |M>sted  exteriorly,  whose  connection  is  only  by  hU  flank  or 
circuitous.  4.  Exterior  lines  arc  such  as  armies  form  when  they  operate  upon  the 
two  extremities  of  the  enemy's  front  of  operations,  or  on  the  two  sides  of  two  interior 
lines.  5.  Lines  upon  an  extended  front  are  those  which,  though  they  be  upon  the 
same  line,  are  separated  into  isolated  divisions.  6.  Deep  or  lengthened  lines,  such  as 
commencing  at  the  frontier  Ijasis,  extend  over  a great  space  before  they  attain  their 
object.  7.  Concentric  lines  are  those  of  several  corps,  or  portions  of  corps,  con- 
verging to  one  point.  8.  Excentric  lines  arc  those  of  several  corps,  or  portions  of 
corps,  dieer^ni^  towards  two  or  more  points.  9.  Secondary  lines  are  those  in  the 
great  combinations  of  armies  which  designate  their  relative  connection  while  operating 
on  the  same  frontier.  10.  Jccidental  lines  of  iterations  sometimes  are  taken  when 
the  original  plan  of  a campaign  U altered  by  an  unexpected  event,  such  as  being 
frustrated  in  an  offensive  operation  and  selecting  a line  of  retreat  towards  a basis 
not  in  the  original  zone  of  operations,  nor  towards  the  starting  point  of  the  first 
basis. 

To  illustrate  some  of  these  definitions,  let  us  suppose  two  armies  like  the  Britbh 
and  Prussian  posted  in  Belgium  with  either  offensive  or  defensive  intentions,  and 
their  magazines  in  the  rear  (perhaps  at  Antwerp  and  Maestricht),  these  places  would 
constitute  the  territorial  lines  they  have  to  cover,  and  the  manceurring  lines  would  be 
in  their  front  and  to  their  flanks:  if  an  hostile  force  could  place  itself  in  their  rear, 
about  Brussels,  they  would  be  cut  off  from  them.  Now,  if  the  allies  separated,  and 
the  Prussians  took  post  on  the  Meuse,  towards  Namur,  then  the  enemy  would  be  cut 
off  from  his  own;  but  as  in  tint  case  the  British  could  not  singly  remain  in  its 
position,  and  therefore  would  fall  back  behind  the  Scheld  or  towards  Dutch  Flanders, 
to  re-open  the  communication  with  Antwerp,  then  the  allied  armies  would  present 
two  exterior  manccuvriiig  lines,  and  the  enemy  a single  central  line,  re-opening  his 
own  communication  directly  with  the  French  fortresses  by  a new  or  accidental  line  of 
operations,  and  attaining  his  object  by  mere  strategical  means.  But  if  the  allied 
armies  preferred  to  attack  him  with  united  forces,  os  both  parties  would  engage  with 
the  chance  of  l>eing  cut  off,  the  victorious  would  necessarily  ruin  his  opponent.  The 
movements  and  battles  of  Waterloo  and  WavTe  would  nearly  represent  this  supposition, 
if  the  enemy's  forces  hud  moved  from  their  bsisc  by  the  right  bank  of  the  Meuse, 
Namur  liad  been  unoccupietl,  and  the  allies  bad  suffered  them  to  proceed  without 
counter  inanccuvrcs.  So  again,  when  Melas  was  defeated  at  Marengo,  he  was  cut  off 
from  his  teiii|K)rary  base  on  the  Po ; aud  with  less  jealousy  and  more  enterprise,  had 
he  fallen  back  tuvvanls  Genoa,  and.  iustcad  of  surrendering  all  the  fortresses,  given 
tliat  city  in  charge  to  the  English,  be  would,  reinforced  by  the  ten  thousand  men 
drawn  from  thence,  and  by  the  supply  of  tnateriel,  wliich  both  the  British  naval 
stores  and  Piedmontese  arsenals  contained,  have  resumed  the  offensive:  aud  if  again 
defeated,  the  fleet  wotdd  have  carried  his  forces  round  without  a surrender  or  the 
fall  of  any  strong  place,  and  the  enemy  would  have  been  isolated  in  the  plains  with- 
out a single  fortress.  This  instance  is  one  of  a most  numerous  class  where  theory 
makes  a strong  case,  but  circumstances  were  such  that  if  they  bad  been  managed 
with  skill,  the  results  might  have  been  very  different. 

In  the  first  case  is  already  shewn  the  su|>eriority  of  a single  line,  and  it  as  well 
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oPERATioys.  u mterior  lines  have  manUest  advantages  over  every  other,  since  they  facilitate  most 
the  great  principle  of  canying  a 6U(>erior  mass  upon  the  decisive  point ; for  an  anuy 
marching  from  its  base  by  a single  line  of  operations,  the  coramatiding  general  has 
only  two  momentous  chances  to  provide  against:  1st,  that  of  t)eiiig  attacked  una> 
wares ; and  2nd,  of  being  turned  and  severed  from  his  base.  If  he  take  the  inifiatitf, 
manceuvring  with  the  intention  of  attacking,  he  w ill  keep  the  adversary  in  check,  and 
prevent  a counter  offensive ; and  if,  in  these  movements,  he  can  gain  the  hostile  line 
of  territorial  operations,  or  throw  his  masses  centrally,  so  as  to  prevent  the  enemy’s 
corps  uniting,  he  may  totally  min  him.  This  was  the  aim  of  Na|>olcon  in  1K15  : his 
concentrated  masses  were  alteraatcly  to  crush  an  oppusiug  army,  while  an  inferior 
corps  kept  the  other  in  check  { selecting  the  offensive  line  from  behind  fortresses  at 
bis  pleasure,  he  could  fall  upon  the  allies  before  they  were  concentrated.  The  plan 
of  bis  operations  was  good,  bail  it  l>ecn  acted  on  a day  earlier;  and  a day  later  he 
would  not  have  been  allowed  to  become  the  assailant.  IIU  momentary  successes 
were  due  to  the  operations  of  a single  against  double  lines;  but  when  his  intentions 
were  sufficiently  developed,  and  until  then  the  ncccssariis  extended  positions  drawn 
together,  the  continuance  of  tlie  same  idea  became  mere  rashness ; for  the  two  aUied 
armies  were  united. 

Ad  army  moving  upon  exterior,  doable,  or  multiplied  lines,  is  weakened  in  propor- 
tion as  it  is  subdivided : the  casualties  in  its  combinations  arc  greatly  increased  by 
the  chances  of  accidents,  misunderstandings,  non-arrival  of  orders,  and  delays ; errors 
are  not  so  readily  discovered  or  rectified,  and  a single  misfortune  in  any  one  part 
paralyzes  the  whole.  To  the  vicioiu  s)'stem  here  noticed,  must  be  ascribed  the 
greater  part  of  the  failures  of  the  Austrians,  and  more  particularly  of  Alvinzi  in  Italy ; 
and  the  seven  years’  war  is  rich  in  examples  of  success  and  reverses,  mainly  to  be 
escribed  to  the  use  made  of  single  and  of  double  lines  of  operations.  In  the  vrars  of 
the  French  revolntion,  little  was  done  by  either  party,  scientifically  considered,  that 
deserves  commendation : external  and  excentric  lines,  |>ermaneDt  positions,  great  de- 
tachments, were  adopted  by  all ; with  manunivring  armies  on  the  side  of  the  allies ; a 
belt  of  fortresses,  numerical  superiority,  and,  above  all,  a geographical  frontier,  which 
made  all  the  movements  of  the  French  army  comparatively  single  against  double; 
internal  against  external;  a concentrated  against  a dislocated  base;  and,  adding  activity 
against  tardiness,  it  finally  triumphed  throngh  one  great  militaty  principle  adopted  by 
Carnot  for  the  first  time,  namely,  to  send  a vast  reinforcement  in  a body  to  the  army 
of  the  left  (Dunkirk),  and  having  by  this  mass  ruined  the  opponent  (the  Duke  of 
York),  to  move  it  to  the  next,  opposite  Cbarlcroy,  where,  being  thus  again  vastly 
superior,  it  broke  the  grand  Austrian  army : then  again,  proceeding  to  a third 
(Sambre  and  Meuse),  and  finally  to  a fourth  army  on  the  Khine,  each  in  turn  becoming 
thereby  superior,  tucceai  was  obtained  for  the  whole  campaign. 

Napoleon  manoeuvred  always  on  single  lines,  and  in  directions  to  cut  off  his  oppo- 
nents from  all  their  resources : his  strategics  and  battles  were  ever  on  the  same 
principle ; and,  adding  to  these  extraordinary  activity  and  daring,  he  prostrated  all 
the  coutinental  powers.  But  his  deepened  or  lengthened  lines  of  operations  became 
boundless ; and  his  daring,  rashness ; still,  the  value  of  the  true  principles  of  war 
made  him  successful  gainst  the  false  maxims  of  the  enemy.  In  the  Russian  cam- 
paign, his  tingle  and  internal  bnes  broke  throngh  the  multipbed  and  extended  lines 
of  the  Russians,  till  their  depth,  and  the  change  of  the  Muscovite  sv’stcm  after  the 
battle  of  Borodino,  aided  by  the  climate,  exterminated  bU  forces;  and  new  armies 
could  not  again  restore  the  superiority.  Meantime  the  Duke  of  Wellington  began 
in  the  Peninsula  by  creating  a military  base ; then,  although  he  manteuvred  with 
inferior  forces,  by  canning  the  mass  alternately  on  the  north  and  on  the  south  of  the 
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OFSltiTJO\s.  Tag;us,  he  gTtdiuIljr  widened  and  itreng;thened  hU  ^ntier.  Next,  after  having  flnalljr 
checked  Massena  in  the  position  of  Torres  Vedras,  he  commenced  operations  on  a 
single  prolonged  line,  always  in  the  direction  of  the  enemy’s  communications  with 
France,  and,  therefore,  so  dangerous  to  them,  that  in  order  to  compel  his  army  to  re> 
treat  towards  the  Portuguese  frontier,  they  were  obliged  to  collect  far  superior 
forces,  and  to  abandon  the  whole  south  of  Spain.  Soon  after,  Madrid  itself,  and  then 
the  north,  were  similarly  lost  hy  the  operations  and  movement  of  battles  ever  turning 
the  communications  of  the  French,  and  the  Pyrenees  themselves  gave  no  lasting 
security  ; the  territory  of  France  being  first  invaded  on  tliat  side,  and  a British  army 
operating  in  Gascony,  before  the  Rhine  or  the  Rhone  were  crossed  by  the  allies.  No 
stronger  example  of  the  superior  advantage  of  a right  use  of  lines  of  operations  in  the 
direction  of  an  enemy’s  flank  and  rear  can  be  produced,  than  the  resnlt  of  these 
operations  in  the  north,  still  further  made  manifest  when  they  are  compared  with  that 
on  the  south  of  the  Tagus,  where  the  victory  of  Talavera  was  useless,  and  followed 
by  retreat.  It  was  a great  warning  given  to  Statesmen,  not  to  violate  the  first  prin- 
ciples in  war  upon  bare  political  calculations,  or  on  the  questionable  sincerity  of 
remonstrances  from  inefHcient  allies. 

From  the  results  of  the  scientific  campaigns  of  the  last  wars,  the  value  of  the  prin- 
ciples above  indicated  may  be  summed  up  under  the  following  heads : 

1.  A double  line  of  operations  is  adx'antageous  if  the  enemy  likewise  acts  upon 
two  lines,  provided  these  be  exterior  and  at  a greater  distance  to  operate  simul- 
taneously than  your  own  upon  the  sanie  field  of  action. 

2.  An  army  having  interior  lines,  being  more  concentrated  than  those  of  the 
enemy,  can  by  strategical  movements  destroy  first  one,  then  the  other  parts  of 
his  forces,  by  alternately  canying  its  masses  upon  each  point,— as  was  exemplified 
by  the  King  of  Pnissia  in  1758,  and  subsequently  in  the  revolutionary  wars 
at  Maycnce,  'WUrt7.burg,  Emendingen,  at  I^onato,  CutigUone  and  Bassano, 
Stockach  and  Zurich,  Abcmlsberg  and  Eckmuhl,  as  well  as  in  the  Peninsula, 
before  noticed. 

3.  1‘o  effect  this  purpose  a corps  it  left  to  occupy  the  attention  of  the  army 
for  a short  period,  by  various  movements,  or  by  an  intrenched  position ; in  all 
cases  to  act  really  on  the  defensive,  retarding  the  enemy’s  advance  at  defiles, 
bridges,  &c.,  until,  by  slow  retreat,  time  has  been  given  for  the  main  army  to 
strike  the  intended  blow,  and  then  the  order  of  operations  U reversed,  by  the 
retreating  corps  being  reinforced,  till  it  is  in  a condition  to  resume  the  offensive 
with  superior  forces. 

4.  Thus,  with  equal  forces,  an  external  double  line  will  always  be  worsted  by 
an  internal,  because  these  last,  being  in  closer  connection,  can  most  readily  rein- 
force each  other,  provided  their  commander  manceuvres  with  intelligence  and 
rapidity.  Even  the  ignorant  energ}'  of  Tippoo  Sahih  proved  in  several  wars  the 
advantage  of  central  operations  against  external  lines,  such  as  Lord  Cornwallis 
and  .\bercmmhie,  with  their  allies,  used  against  him. 

5.  A double  line  of  operations  becomes  still  more  dangerous  when  its  parts  are 
separated  by  several  days’  march. 

6.  Simple  and  interior  lines,  on  the  contrary,  are  always  most  safe;  because 
they  admit  the  mass  of  forces  to  act  against  the  divisions  of  the  enemy,  if  he  be 
so  imprudent  as  to  leave  one  or  more  in  that  condition. 

7.  A double  line  of  operations,  however,  may  be  adopted  with  success,  if  the 
forces  employed  so  greatly  exceed  the  enemy’s  as  to  outnumber  them  on  both 
its  parts. 

8.  Two  interior  lines,  mutually  sustaming  each  other,  and  facing  two  exterior 
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lines  St  s certaiD  diiUoce.  most  aroid  being  conpreiaed  iato  a small  area,  for 
the  two  hostile  bodies  might  then  co«<q»eeate  stmuluneousljr. 

9.  But  they  should  not  uaneeuvre  at  too  great  intenrati,  for  the  enemy,  by  a 
sodden  advanee  on  one.  might  have  time  to  crash  it  while  it  is  weakened  by  de* 
taehaieiits  to  the  other,  and  thus  g^n  a decisive  advantage. 

10.  It  being  the  advantage  of  a Commander  to  divide  and  isolate  aa  opponnit's 
anny,  his  maMeurres  should  never  have  the  object  of  drawing  hit  whole  forces 
Dnitedly  upon  hun.  notwitbstaading  TempclhoSTt  boost  that  Frederick  the  Crent 
effected  this  ta  1760. 

11.  \Klicn  armies  operating  exteriorly  amount  to  above  100.000  men  on  each 
Uae,  u occurred  in  Saxony  (1S13).  aad  in  Champagne  (1614),  they  possess  a 
eonnstency  that  it  not  so  easily  affected  by  interior  lines  t they  can  recede  and 
advance  till  the  intervening  area  is  so  dimiaished,  that  the  forces  within  it  risk 
to  be  limultaneotnly  attacked,  or  they  mtisl  escape  in  a direction  least  expected, 
that  is,  where  the  retreat  b most  baneful  to  themselves.  Proofs  of  this  law 
are  found  la  the  opermtkins  about  Leipcig,  and  in  the  last  strategical  movement 
of  Napoleon  In  1814,  by  which  be  lost  his  communication  with  Paris  and  his 
crown. 

18.  But  notwithstanding  lliese  events,  concentrated  lines  mslntained  him  in 
1613  about  Dresden,  and  the  next  year  in  Champagne,  until  yieUling  more  to 
temperament  than  necessity  he  maMcuvryl  excentrically  with  inferior  forcea  at 
all  points,  and  at  tbe  same  moment  in  Uobemia,  Silreia,  and  the  sands  of  OerUn, 
and  suffered  reverses  in  all  > to  again  tbe  next  year  in  Prance ; while  the  allied 
forcea  were  in  extreme  difficulty  for  subsulenoe,  his  impatietsce  to  act  on 
the  offensive  broke  through  all  the  priaciplei  of  war,  and  Paris  was  lost 
without  an  admissible  reason.  The  histary  of  indiridnal  and  national  tetnpcTn* 
meat  in  war  U indeed  a subject  replete  with  fearful  lessons,  if  it  were  pro]ier)y 
handled. 

In  order  to  complete  tbe  view  of  territorial  and  manoeuvring  lines,  U is  requisite  to 
consicler  them  as  they  arc  affected  by  the  oondguratiun  of  frantien,  for  the  Imse  of 
opermtioM  depends  thereon,  u ia  manifat  foom  proofo  already  given. 

1.  Only  one  army  shouM  operate  on  tbe  same  frontier,  though  reserves,  &e., 
may  he  kept  in  second  Line.  That  army  b based  usually  on  the  last  Une  of 
fortresses,  the  most  defonsible  river,  or  niouniain  ctiain,  whence  offensive  movv:- 
meats  can  proceed,  and  to  which  defonsive  refuge  must  be  had  with  the  greatest 
trust  for  safety. 

, 8.  An  army  may  have  succcasive  baaet.  A french  basis,  defensively  viewed 

from  the  side  of  Germany,  would  be  priroarUy  on  tbe  Rhine,  second  oo  tbe  Mo- 
•elle,  third  on  the  Seine,  and  fourth  on  the  Uure. 

3.  A drat  basb  becoming  by  tbe  reverses  of  an  army  expoaed  to  the  enemy, 
its  diaracter  b changed  to  a line  of  defence,  particulariy  if  there  he  fortresses 
npon  it : that  the  upfier  Rhine,  a broad  and  rapid  stream  with  fortifications  on 
many  points,  forms  an  exceUent  base  aad  defesuive  Uoe ; for  none  are  good  chat 
have  not  more  than  one  fortress  upon  them. 

4.  An  army  may  operate  offeouvcly  with  advantage  upon  the  centre  of  an 
hostile  frontier,  even  when  defended  by  a line  of  fortresaes,  as  tbe  Austrians 
nadcr  tbe  Prince  of  Coburg  did  in  Be^pum  in  1 *93*4.  and  the  French  under 
Pkb^rn  retortcfl  in  1 794.  The  first  foiled  from  tbe  detaduaent  s>slem,  allwit 
tbe  attack  upon  Donkirk  was  adrbabte.  to  secure  the  right  flank  and  kee]»  open 
a more  direct  communication  with  Brilbb  resources : hut  the  grind  army  sboitM 
have  rauked  Lkle.  Tlie  sccivnd  was  successful,  not  by  Ute  direction  of  his  line 
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of  operations,  but  by  the  superiority  successively  given  to  each  army  by  the  able 
measure  of  Carnot,  as  already  mentioned. 

5.  The  best  basis  is  that  which  forms  a re-entering  angle  or  two  sides  of  a 
square ; such  os  the  French  roaile  of  the  upper  Rhine  and  northern  Switzerland 
towards  Germany,  or  soutliem  Switzerland  and  Piedmont  on  the  Italian  side; 
for  they  offer  a double  front  of  attack,  outflauking  an  advanced  hostile  army, 
and  a double  facility  of  retreat. 

6.  Jomini  points  out  the  conhguratinu  of  a theatre  of  war  being  in  some  mea- 
sure quadrilateral;  as  for  example,  the  French  army  in  the  north  of  Germany, 
from  1757  to  1762,  and  the  operations  of  Napoleon  in  1806. 

The  side  A B being  enclosed  by  the  North  Sea,  the 
ride  B D by  the  river  Weser,  base  of  the  army  of 
Prince  Ferdinand:  CD  representing  the  river  Maine: 
base  of  the  French  and  A C the  Rhine,  likewise  in 
possession  of  the  French:  their  armies  operating 
offensively  on  the  sides  A C and  C D,  had  the  third 
A U or  North  Sea  in  their  favour,  and  therefore  D D 
was  the  only  side  they  were  to  gain  by  their  manteu- 
vres  to  have  possession  of  the  four  sides,  and  conse- 
quently to  have  the  base  of  all  the  communications  of 
their  adversary.  A diagram  proving  this  still  more 
figure. 

The  French  army  E proceeding  from  the  base  C D 
to  gain  the  position  F G H cuts  off  the  allied  army  J 
from  the  side  B D,  Us  only  communication  and  base. 

It  would  thus  be  driven  into  the  angle  L A M,  which 
is  formed  near  Embden,  by  the  lines  of  the  Rhine,  the 
Ems,  and  the  Sea;  while  the  army  E could  always 
communicate  with  C D or  the  Maine.  But  though  a 
re-entering  angle  of  frontier,  or  of  operations,  as  re- 
gards Switzerland  and  the  north  of  Germany,  are  tnie 
upon  systems  of  undisguised  aggression  and  senile 
submission  of  the  half  of  Germany  to  the  gigantic  schemes  of  France,  the  re-union  of 
interests  and  national  spirit  of  the  Teutonic  race  will  in  futtire  reuder  similar  under- 
takings much  more  impracticable.  Two  sides  of  a quadrangle  present  besides  the 
incouvenience  of  double  external  lines,  and  may  l>e  treated  accordingly. 

Further  discussions  on  the  configuration  of  the  territorial  surface  of  a campaign 
occur  in  Jomini,  where  he  reviews  the  operations  of  Napoleon  against  the  Prussians 
and  Russians;  but  as  they  are  included  in  the  foregoing  demonstrations,  and  belong 
entirely  to  the  gigantic  system  of  that  period,  reference  is  recommeuded  to  the  author, 
and  it  will  be  sufficient  hereto  notice  his  two  concluding  roa.\ims: 

1.  To  move  the  masses  upon  the  decisive  point  of  the  line  of  operations,  that 
is,  upon  the  centre  of  the  enemy  if  lus  forces  liappen  to  be  scattered,  as  the 
Russians  were  on  opening  the  campaign  of  1812,  or  upon  an  extremity  if  he  is 
on  a contiguous  line. 

2.  To  make  the  great  effort  in  the  case  of  a connected  hostile  position  upon 
that  extremity  which  affords  no  means  of  retreat,  or  which  leads  upon  hU  com- 
munication without  endangering  one’s  own. 

Although  these  have  incidentally  been  noticed  in  the  foregoing  pages,  they  still 
demand  some  further  remarks.  Passive  defence, — that  is,  where  the  troops  arc  shut 
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OFKRATioys.  np  in  fortresses,  or  an  army  la  intrenched  without  taking  the  offensive  on  the  least 
prospect  of  advantage, — gives  no  security  to  States,  as  was  felt  by  the  Dtileh  republic 
on  more  than  one  occasion.  But  as  defensive  measures  imply  inferioiity  of  physical 
force,  natural  and  artificial  obstacles  are  made  to  contribute  to  restore  the  balance. 
That  defensive  system  Is  the  l>e8t  which  embraces  the  greatest  numljer  of  offensive 
facilities,  such  as  already  adduced  in  the  remarks  on  single  and  internal  lines  of 
operations ; l>ecause  they  best  anticipate  and  counteract  the  progress  of  invasion. 
Eminently  sert'iceahle  are  rivers  with  fortresses  and  tetes  dc  pont  on  the  op{>osife  side, 
auch  as  Prague  on  the  Moldau,  Macstricht  on  the  Meuse,  and  |iarticularly  Cobleiitz 
with  its  whole  system  of  defences,  and  Elirenhreitstein  on  the  German  aide  of  the 
Rhine.  Namur  on  the  Meuse  is  equally  well  calculated  for  this  purpose;  and  if  the 
vitality  of  Belgium  were  sought  to  be  maintained,  a fortified  position  between  Licr 
and  Antwerp,  with  the  Ruppel  and  Scbcld  in  the  rear,  would  bid  defiance  to  any  hos- 
tile force  the  south,  because  while  all  the  great  military  and  commercial  interests 
arc  covered,  the  communication  with  the  sea  may  be  kept  open  by  inundations,  pro- 
vided artificial  strength  were  given  to  the  front  and  flanks  by  timely  wclUcoiistnicted 
works.  In  all  these  cases  the  defensive  army  may  place  the  river  or  the  works 
between  it  and  the  enemy,  as  often  as  may  be  necessary;  while  the  offensive  force  is 
obliged  to  cross  and  rccross,  or  to  extend  his  position  in  such  a manner  as  to  expose 
some  part  to  be  attacked  and  cut  to  pieces  before  it  can  be  assisted.  On  the  Danube 
the  Austrians  had  an  excellent  defensive  line;  but  not  being  auy  whore  secured  by 
fortifications,  to  give  tbe  rcqtured  facility  to  their  movements  on  each  side  of  the 
river,  it  failed  to  answer  the  purpose.  Since  the  peace,  excellent  measures  have  l>een 
taken  to  obviate  this  want  at  Linz,  Passati,  and  Ingolstadt;  others  are  now  in  progress 
at  Ulm;  and  the  formidable  position  of  Salzburg  covers  the  llercditar)'  States  from 
hostile  approach  through  the  Noric  Alps.  The  insignificant  fort  Bard,  in  1800, 
arrested  for  several  days  the  principal  column  of  Napoleon’s  army  from  coming  down 
the  St.  Bernard  into  the  valley  of  Aoste ; and  with  slight  additional  attention  might 
have  deranged  all  the  conqueror's  projects,  as  before  noticed.  Again,  the  im;>ortance 
of  certain  defensive  points  is  manifested  in  neglecting  to  secure  tbe  noble  roads  which 
Napoleon  had  constructed  across  the  Alps ; for  the  Austriam  made  two  successful 
invasioas  into  Prance  by  these,  shortly  after  they  were  finished. 

Fortresses  likewise  protect  raagaunes,  hospitals,  and  stores  of  an  army,  and  save 
the  materiel  after  a defeat.  Prague  in  1757  secured  the  Austrians;  and  Pompeluna, 
for  a time,  all  that  escaped  from  the  rout  of  Vittoria.  But  in  order  to  obtain  from 
them  the  degree  of  security  which  can  reasonably  be  expected,  they  should  not  be 
too  numerous,  because  they  demand  such  a proportion  of  troops  for  garrisons  as  to 
absorb  whole  armies ; and  the  expense  of  construction  is  enormous : nor  should  they 
be  small,  for  then  they  are  easily  crushed  by  the  abundance  of  artillery  now  in  use ; 
nor  all  on  the  frontiers,  because  an  enemy  penetrating  beyond  them,  the  great 
arsenals,  depots,  founderies,  &c.,  of  the  State  are  no  longer  in  reach  of  the  defensive 
army.  Tbe  large  cities  or  towns  which  happen  to  occupy  intermediate  sites  on  the 
great  lines  of  defensive  operations,  between  the  capital  and  the  frontier  (and  if  {>os- 
sible  on  a navigable  river),  should  be  selected,  fortified  with  all  the  rules  of  art,  and 
in  some  cases  covered  by  an  intrenched  camp,  and  they  should  communicate  with 
the  seat  of  Government  by  established  telegraphs.  Camps  defended  simply  by 
intrenchmenls  of  field-works,  not  solid  fortifications,  are  more  commonly  the  work 
of  the  eventualities  of  a cami>aign,  and,  on  great  fronts  of  defence,  arc  seldom 
tenable.  The  Bavarian  position  on  the  Schellenberg  in  1704  being  unfinished,  and 
with  insufficient  means  of  retreat,  should  have  been  abandoned.  That  of  the 
Russians  at  DrUsa  upon  the  line  of  Moscow  was  abandoned.  The  French  at  St.  Jean 
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cle  Luz  uid  Toulouse  were  carried  by  storm : that  on  the  Isle  of  Cadiz  was  main- 
tained in  one  war  and  lost  in  the  next.  The  lines  of  Lisbon  were  maintained,  and 
saved  the  kingdom.  That  of  Duioouricr,  near  the  wood  of  Aj^ddc,  arrested  the 
progress  of  the  Duke  of  Brunswick  in  1792;  and  that  of  Kutusoff  at  Malojaroslaf, 
near  Tula,  forced  the  French  to  retire  by  the  route  they  came.  Both  these  last  were 
in  the  flank  and  rear  of  the  otTensive  armies,  and  offer  proofs  (when  circumstances 
do  not  permit  that  they  be  turned)  how  decisive  they  are  of  events  when  firmly 
mmntaincd : one  had  fortresses  at  bis  back,  the  other  a Russian  winter  in  his  favour. 
Bonaparte,  in  1H14,  after  the  action  of  Bricnne,  vainly  believed  the  allies  would 
follow  him  towards  the  Rliine,  when  they  were  already  at  the  gates  of  Paris,  and  by 
this  enormous  mistake  lost  the  empire.  To  sum  up  defensive  war  in  one  maxim,  it 
should  be  stated  that  **  it  does  not  consist  in  covering  every  part  of  a State,  but  in 
preventing  an  enemy  from  obtaining  that  object  which  will  accomplish  the  eud  he 
has  in  view." 

Tlie  plan  of  a campaign  and  the  strategical  movements  arc  l>oth  entirely  directed 
towards  victory,  or  so  many  preparatory  dispositions  to  arrive  at  the  successful  crisis 
of  a battle;  therefore  the  rules  applicable  to  them  constitute  the  most  important 
branch  of  the  science  of  war,  and  unless  they  arc  well  understood,  all  other  know- 
ledge  is  comparatively  useless.  But  even  here  the  direction  of  the  line  of  operation, 
and  then  of  tactical  measures,  is  so  influential,  that  an  army  may  be  monwuvred  out 
of  its  defensive  plan,  and  forced  either  to  retreat  or  to  fight  on  disadvantageous 
terms. 

Though  fixed  rules  are  exceedingly  difficult  to  be  applied,  still  among  the  first  is 
that  of  operating  with  a superior  mass  on  the  decisive  point,  because  the  physical 
force  of  organized  numbers  in  arms  furnishes  the  unerring  element  of  victory,  wheu 
the  moral  qualities  of  both  armies  are  equal.  The  means  of  bringing  this  force  to 
bear  in  the  most  advantageous  manner  is  the  art  of  fighting;  consequently  courage 
and  fortune  being  nearly  balanced,  that  General  who  can  operate  with  the  largest 
mass  upon  the  most  decisive  point  must  be  successful.  But  for  this  purpose  the  com- 
bination must  be  such  as  to  produce  a unity  of  movements,  conducting  suuultancously 
to  the  same  object ; and  the  masses  so  produced  must  act  with  energy  against  the 
enemy,  for  mere  superiority  on  the  pven  point  without  action  would  be  useless;  as 
WAS  signally  exemplified  at  Fontenoy,  where  less  than  half  of  an  inferior  army  broke 
through  the  hostile  position  and  then  baited  nearly  four  hours,  waiting  the  re- 
organization of  the  enemy's  line  in  order  to  be — defeated. 

The  following  maxims  are  of  general  application:—* 

1.  No  favourable  opportunity  should  be  postponed  to  the  morrow. 

2.  No  battle  should  be  given  but  for  an  important  object,  unless  the  cir- 
cumstances render  one  unavoidable. 

3.  No  battle  undecided  at  nightfall  should  Ije  considered  ended  until  at  least 
one  more  great  concentrated  effort  shall  have  been  made  to  convert  it  into 
a complete  victory  before  total  darkness  produces  the  cessation  of  action. 
Napoleon,  on  more  than  one  occasion,  obtained  his  victories  by  such  an  un- 
expected effort,  and  particularly  at  Ligny  owed  his  momentarr  success  to  this 
measure. 

4.  After  a victory  the  enemy  should  not  be  allowed  to  recover:  fatigue  must 
be  disregarded,  and  the  pursuit  made  incessant ; for  the  enemy  is  surely  as 
much  exhausted  as  the  conqueror:  if  he  can  flee,  the  other  must  be  able  to 
pursue:  the  troops  should  he  concentrated  as  much  as  possible  towards  the 
close  of  a successful  action,  not  only  to  complete  the  work  satisfactorily,  but  to 
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repel  thoee  Ia«t  and  desperate  efforts  which  have  more  than  once  turned  the 
fortune  of  the  day. 

As  in  lines  of  operations,  so  on  fields  of  battle,  it  is  necessary  to  avoid,  1st,  forming 
isolated  divisions;  2nd,  ordering  extended  movements  which  deprive  the  army  of  a 
part  of  its  strength  and  enable  the  enemy  either  to  ruin  the  main  body  or  the  de- 
tachment; 3rd,  positions  with  too  great  an  extent  of  front;  4th,  suffering  obstacles, 
rivers,  ravines,  &c.,  to  separate  the  wings,  or  impassable  rocks  to  intervene  between 
the  columns,  exposing  them  to  be  separately  defeated. 

The  finest  combinations  are,— oblique  orders  of  battle;  those  with  a wing  re- 
inforced; those  which  outflank  the  enemy;  and  those  which  produce  a perpendicular 
line  upon  an  extremity  or  a scattered  centre  of  the  enemy.  These  are,  theoretically 
speaking,  always  successful,  because  they  present  a whole  line  to  an  extremity,  and 
therefore  bring  into  action  a greater  force  than  the  enemy,  in  conformity  with  the 
fundamental  law  in  all  military  combinations  of  **  effecting  with  the  greateet  most  qf 
ffrrcee  a combined  attack  upon  the  decisive  point.’*  Even  where  the  victory  is 
ultimately  lost,  the  manoeuvre  shews  at  what  risk  and  price  it  roust  be  met,  as  in  the 
case  of  Albuera,  where  Soult’s  front  came  upon  the  right  flank  of  the  Spaniards  with 
such  rapid  progress,  that  the  British  in  the  centre,  in  order  to  form  a new  front, 
were  obliged  to  extend  the  line  at  an  angle  to  the  rear,  wluch  was  not  effected  but 
with  great  risk  and  loss. 

To  effect  the  purpose  of  the  foregoing  maxim  there  arc  many  methods,  though  in 
general  it  results  best  from  taking  the  lead  in  the  movements,  because 

1.  An  army  in  that  case  can  conceal  the  intended  manoeuvre  until  it  is  in  full 
operation,  either  when  commencing  at  the  distance  of  one  or  more  days'  march 
from  the  enemy,  or  by  the  nature  of  the  country  when  in  his  vicinity. 

2.  The  Commander  should  not  take  into  bis  calculations  that  the  enemy  will 
be  informed  of  his  movement,  penetrate  his  design,  and  oppose  it  by  the  best 
possible  means  from  the  instant  that  it  is  begun.  An  ancient  aiul  signal  example 
of  turning  a flank  in  sight  of  the  enemy  occurred  at  Flodden,  where  Surrev, 
with  inferior  forces,  attacked  the  King  of  Scotland  and  cut  off  his  retreat.  At 
Prague,  Prince  Charles  of  Lorrain  and  Marshal  Brown  both  saw  the  Prussian 
left,  led  by  Marshal  Schwerin,  prolong  their  movement  to  outflank  the  Austrians ; 
and  yet,  although  the  Imperial  army  stood  in  the  open  plain  upon  the  chord, 
and  their  opponent  upon  the  arc,  had  moreover  a swamp  to  cross,  in  some 
places  in  single  filet,  yet  Wamery  with  his  hussars  arrived  beyoud  the  extremity 
of  their  right,  and  by  this  means  turned  the  fate  of  the  day.* 

3.  When  two  armies  combine  from  the  distance  of  several  days’  march  to 
place  the  enemy  between  two  fires,  their  dispositions  must  emanate  from  a 
double  line  of  operations  against  one  that  is  single,  and  therefore  they  must 
expose  themselves  to  be  defeated  separately,  if  the  enemy  takes  proper  advantage 
of  his  central  position.  Such  a manoeuvTC  U similar  to  a movement  made  at  a 
distance  against  the  flanks,  and  belongs  to  those  which  cannot  produce  a sirouU 
taneons  effect  at  the  moment  required.  Such  was  the  corps  under  Sir  Ralph 
Abercrombie  in  the  llelder  expedition  detached  to  Hoorn,  and  obliged  to  hasten 
back  without  seeing  an  enemy.  Such  was  Grouchy’s  at  Wavre,  during  the 
battle  of  Waterloo. 

4.  Another  maxim  of  battle  is  to  direct  the  movement  against  a weak  point 


* MtrahsI  Brown,  foriwtttna  his  flank,  chsri^  the  disordered  Prussians  with  hts  grenadiers,  and 

thus  gave  time  to  their  ravalry  to  prolong  the  moveueai.  Haddick'a  huasan  trotted  to  the  right, 
but  were  fiitalir  outflanked  b;  hall  a s<|uadron. 
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of  the  encmy»  when  that  point  offers  the  greatest  advantages.  An  attack  to  the 
front  is  always  imad\i.sahlc,  when  a concentrated  edfort  can  possibly  be  made 
u|>on  the  extremity  of  an  enemy's  line.  Against  double  and  scattered  lines  of 
operations  it  is  preferable  to  direct  attacks  upon  the  central  points ; for  the  mass 
of  forces  having  ruined  a central  ^vision,  the  coqis  to  the  right  and  left  of  it 
can  no  longer  o(>crate  in  unison,  and  are  forced  to  retreat  cxcentrically,  as  was 
proved  in  the  disasters  of  Wurmser,  Mack,  and  the  Duke  of  Brunswick,  and  at 
the  close  of  the  battle  of  Marengo,  where  Kellermann's  cavalry  broke  through 
an  opening  in  the  Austrian  line,  and  though  superior  in  that  arm  upon  the  field, 
they  had  none  present  on  the  spot  to  remedy  the  consequence. 

5.  A deep  column  Ixnng  attacked  on  the  head  is  in  a similar  condition  as  an 
extremity  of  a line ; both  the  one  and  the  other  are  engird  in  succession  and 
defeated,  or  what  is  termetl  rolled  back.  Such  were  the  events  of  Roshach  and 
Auerstadt.  Bearing  out  the  same  principle  which  guides  lines  of  operations, 
the  mancEuxTes  of  attack  on  a battle  field  are  equally  decided  by  the  same 
causes;  namely,  by  decisive  operations  on  the  flank  and  rear  of  an  enemy. 
Such  was  the  manreuvre  of  the  Duke  of  NVcIlington  at  Vittoria,  and  the  succeu 
complete.  Sonlt  at  AIhuera  and  Jtmot  at  Vimicra  aimed  at  the  flank,  and  both 
these  events  shew  that  counter>movementa  with  resolute  well-trained  troops 
may  defeat  the  attack,  because  the  defensive  army  being  on  the  chord  or 
shortest  line,  can  readily  prolong  its  front  to  equal  or  pass  beyond  the  usailant. 
The  battles  of  Ugny  and  Waterloo  belong  to  the  principle  of  a double  interior 
to  two  external  lines  moftifled  into  a single  mass  breaking  in  upon  the  centre  of 
a scattered  line;  NafKtlcon  aiming  at  the  two  allied  masses  separately,  by 
moving  two-thirds  of  his  force  alternately  against  the  principal  army  and  keeping 
the  other  in  check  with  the  remaining  third,  until  his  first  blow  should  l>e 
struck.  He  succeeded  in  the  first  part  of  his  plan,  hut  failed  in  the  second,  and 
from  the  headlong  system  of  his  battles  his  defeat  was  irretricvahle  and  fatal. 
Tlicse  battles,  and  those  of  the  grand  allied  army  when  it  debouched  in  1813 
from  Rohemia  upon  Dresden,  and  when  Napoleon  retorted  by  sending  the  corps 
of  Vandamme  across  the  mountain  ridge  to  Culm,  also  the  detached  force  under 
Grouchy  at  Wavre,  and  the  British  late  on  the  same  day  at  Halle,  attest  that 
wherever  detached  cor]>s  are  out  of  hearing  of  the  cannon  they  become  useless 
to  the  main  operation,  often  are  made  to  suffer  so  as  to  counterbalance  a vic- 
tory, or,  when  successful,  are  found  to  have  prodneed  no  advantage  equal  to 
the  risk. 

It  is  to  nhriate  the  too  frequent  necessity  of  sending  great  detachments  to  cover 
the  flanks  of  armies  at  some  distance,  that  these  are  usually  posted  in  strong  or  in 
partially  fortifiei!  towns,  where  the  defences  should  always  be  placed  in  that  con- 
dition of  resistance  by  means  of  closing  the  gorges  of  bastions  or  loopholing  and 
strengthening  particular  buildings;  for  thus  a less  force  may  retain  them  until  relief 
cm  come  and  the  masses  of  the  anny  arc  less  reduced. 

Enough  has  been  said  on  the  tulvantagc  of  attacking  the  extremity  of  a line  and 
the  conditions  which  allow  the  onset  to  be  carried  against  the  centre  of  a scattered 
line:  to  these  may  lie  added  the  only  case  when  both  extremities  may  Im?  attacked; 
and  that  is,  when  the  assailant  is  |M)sscssed  of  at  least  double  the  numerical  force  of 
his  op|Kmcnt : for  then  it  is  iinjiortant  to  bring  into  action  at  the  same  moment  the 
greatest  possible  amount  of  that  superiority.  Such  was  the  occasion  which  caused 
Daun  to  attack  the  Prussians  in  this  manner  at  Hochkircb;  and  again,  when  the 
aHiwl  armies  fought  at  Lcipsig. 

Interior  corj>s  have  sometimes  acted  ofTcnsivcIy  in  a divided  form : tliis  was  the 
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case  at  Kollin  by  an  iinpruper  execution  of  the  intended  system  of  battle ; for 
Frederick  II.  had  theoretically  in  view  an  oblique  attack;  but  his  generals  and  he 
himself  were  as  yet  so  little  conipetcut  to  work  it  out,  that  the  army  formed  no 
contiguous  mass,  and  became  parallel  to  Daun's  front.  At  Crevelt  an  inferior  corps 
turned  the  flank  of  an  enemy  who  was  superior  in  force,  but  ill  commanded. 

All  flelds  of  battle  have  a decisive  point  or  key.  It  is  not,  however,  always  to  be 
found  in  the  strongest  part  of  the  position,  but  generally  where  the  communication 
with  the  base  of  operations  is  most  readily  cut  off;  for  if  an  army  is  forced  on  the 
other  extremity,  it  may  retire  with  little  more  loss  than  the  assailant.  When  the 
lead  is  taken  in  operations,  it  becomes  of  the  utmost  importance  to  be  exactly 
informed  of  the  nature  of  the  cuuntrv'  in  ^ot,  and  still  more  of  the  enemy’s  move> 
luents  and  positions:  spies  are  then  of  great  use,  but  still  leas  so  than  partisans 
thoroughly  versed  in  the  art  of  watching  an  enemy  with  small  detachments:  these 
should  consist  of  parties  of  light  cavalr}'  added  to  infantry  where  the  ground  will 
permit.  The  celebrated  Lloyd  was  rcnrarkahle  for  the  talent  of  conducting  these 
apparently  small  operations,  which,  nevertheless,  though  too  much  neglected,  are 
often  the  cause  of  safety  and  of  victory,  and  therefore  require  a careful  truuing.  with 
a selection  of  the  most  intcUigeut  oflicers  to  cuuuuaud  them.  It  is  the  best  practical 
school  of  war. 

Battles  are  either  odTensive  or  defensive;  therefore,  what  is  recommended  to  be 
done  for  gaining  the  first  is  most  to  l>c  guarded  against  in  the  second.  They  are 
reducible  to  three  systems:  1,  includes  defensive  battles  where  the  enemy  is  ex> 
pccted  in  a strong  position  with  no  other  intention  than  maintaining  it.  Such  were 
the  French  under  Tallard  at  Blenheim,  of  ViUeroy  at  Ramillies,  of  Marsin  at  Turin, 
of  Villars  at  Malplaquet,  of  Saxe  at  Fuutenoy,  Daun  at  Torgau,  and  the  results  shew 
their  general  disadvantage.  2,  is  the  opposite  system,  wholly  offensive.  It  consists 
of  movements  of  attack  wherever  the  army  may  l>e  found.  Such  were  those  of  Marl- 
borough at  Blenheim,  Ramillies,  and  Oudenarde ; Frederick  at  Leuthen,  Zorndorfl^, 
and  Torgau ; Napoleon  at  Jena  and  RatUbotine ; Wellington  at  Vittoria ; and  the  allies 
at  Leipsig.  3,  is  the  middle  term  between  the  alx)ve.  It  consists  in  selecting  a 
position  carefully  reconnoitred  beforehand  in  its  strategical  applicabilities  and 
advantages  of  ground;  there  to  await  the  enemy,  and  to  fix  upon  the  proper  moment 
of  passing  from  the  defensive  into  offensive  measures  with  the  ))est  chances  of 
success.  To  these  belong  the  battles  of  Rivoli  and  Austerlitz,  of  Bluchcr  at  Katzbacb 
and  Laon,  and  of  Wellington  at  Salamanca  and  Waterloo.  Tlie  selection  of  the  class 
of  action  is  not  always  optional;  the  circumstances  of  the  moment,  the  character 
and  nunilHU*  of  the  troops  in  hajid,  the  season  and  nature  of  the  country  and 
ground,  all  enter  into  the  consideration,  and  leave  only  the  following  generalities  for 
data. 

Orders  of  battle,  or  the  most  appropriate  disposition  for  leading  troops  into  action, 
should  possess  the  inherent  qualities  of  mobility  and  solidity.  To  attain  these  two 
objects,  troops  which  arc  to  remain  on  the  defensive  should  be  partly  deployed  and 
partly  in  column,  as  the  allicil  army  was  at  Waterloo,  and  the  Russian  at  Eylau. 
But  the  corps  destined  to  attack  a decisive  point  should  be  disposed  into  two  lines 
of  battalions  formed  into  culumtts.  Such  were  the  British  at  Ruleiza,  and  the 
centre  and  left  of  Napoleon’s  grand  army  at  Dresden.  Each  culuinn  may  be  in 
grand  divisions  of  battalions,  and  if  it  is  considerable  in  depth,  may  be  best 
formed  on  two  central  grand  divisions,  winch,  moving  forward  contiguously,  readily 
constitute  a line  by  each  luarcbiug  up  obliquely  to  right  and  left.  A beautiful 
example  of  this  formation  was  produced  by  .Marshal  Lehwald  at  the  battle  of 
Jagerndorff. 
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1.  The  bert  mode  U to  tct  offeiuively  on  til  occaiioni  when  the  troops  tre 
inured  to  war  and  the  ground  offers  no  extraordinarj’  features,  especialljr 

2.  When  the  strategical  circumstances  of  the  parties  are  such  that  one  is 
obliged  to  attack  the  other  without  considering  the  localities ; as  for  in* 
stance,  to  prevent  the  junction  of  two  hostile  annies,  or  to  crush  an  isolated 
corps,  &C. 

3.  But  the  defensive  is  advisable  where  the  topography  of  a field  of  battle  is 
difficult  of  access,  from  natural  or  from  artificial  causes,  and  the  army  is  com- 
posed of  different  nations  trained  in  different  manners  and  imbuetl  with  different 
feelings:  it  is  preferable  to  receive  the  attack  in  a well-selected  position,  with 
the  determination  of  assuming  the  offensive,  when  the  enemy  shall  be  ex- 
hausted by  the  first  efforts. 

4.  Also  when  particular  reasons,  such  as  an  extreme  inferiority  of  numbers, 
forbid  any  other  than  strictly  defensive  measures ; such  as  Eugene  took  at 
Chiari,  Abercrombie  on  the  Zyp,  and  Moore  at  Corunna. 

There  are  strategical  battles  so  much  affecting  the  flank  and  rear  or  the  com- 
munications of  the  defensive  party,  that  sometimes  they  are  decisive  of  a campaign  : 
such  was  that  of  Marengo;  and  again,  as  a battle,  more  complete  at  Vittoria- 

Battles,  again,  whether  offensive  or  defensive,  notwithstanding  all  the  varieties  of 
ground  and  changes  of  position,  arc  reducible  to  three  orders;  each  subject  to  some 
modifications. 

1.  The  simple  parallel  order,  or  that  where  the  hostile  forces  face  each  other 
in  parallel  lines,  to  advance  or  receive  the  attack.  In  these,  accident  or  some 
condition  of  superiority  in  courage,  artillery,  or  discipline,  decides  the  contest, 
and  not  the  capacity  of  the  commanding  GeneraL 

2.  M'here  no  other  combinations  arc  practicable,  there  is  the  second  order,  or 
that  with  parallel  lines  reinforced  upon  one  extremity.  To  this  class,  especially 
if  dispositions  with  au  angle  to  the  front  or  rear  are  included,  most  of  the  great 
victories  of  ancient  and  modem  times  may  be  ascribed ; for  although  it  is  not 
the  most  perfect  in  theory,  it  is  the  most  constantly  applicable  in  practice, 
under  almost  every  possible  character  of  ground  or  counter-disposition  of  the 
enemy. 

3.  The  oblique  order  of  battle  is  the  thiril  end  the  best  class  of  tactical 
dispositions;  but  in  the  application  great  simplicity  of  combination  is  necessary, 
and  greet  prudence  in  the  execution.  Against  a mancEuvring  army  well  com- 
manded it  will  always  be  difficult  to  apply  it ; but  when  produced  the  effect  is 
instantaneous  and  decisive:  it  is  the  triumph  of  discipline  and  of  grand 
manccuvTe. 

On  the  extensive  subject  of  position,  the  following  maxims  offer  some  particulars. 
].  The  best  military  positions  cannot  cover  a State  merely  by  being  occupied  and 
maintmne<L  2.  Every  position  has  two  keys  or  decisive  points;  one  the  strategics!, 
whereon  the  army  hinges  in  relation  to  its  communications  with  the  base  of  oi>era- 
tions;  and  the  other,  depending  on  the  nature  of  the  ground,  is  the  topographical, 
which  being  attained  by  an  enemy,  dispossesses  the  defendant.  In  this  case,  the 
defeated  army,  as  at  Neerwimlen,  in  1693,  and  at  Neerlanden,  in  1793,  is  merely 
driven  back  upon  its  line;  hut  in  the  first-mentioned  it  is  cut  off  from  it  as  the 
French  were  at  Vittoria,  and  therefore  the  result,  if  properly  followed  up  by  the 
conqueror,  is  alwa}*!  disastrous  to  the  route:!.  3.  An  army  in  position  to  risk  a 
battle  on  the  spot  should  have  the  front  and  flanks  most  carefully  reconnoitred  and 
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wUdied,  tt«  intcnitl  coioiottnicaticui  opeatd  and  connected,  and,  kf  then  be  be  time, 
t}«  mads  ia  iw,  to  IIm  disUnce  of  a maech  at  least,  exanaineil  and  ikctctiod. 
4.  Strong  corps  are  not  required  to  watch  the  aTcntiea;  the  senice  Is  peifonued 
better  by  munerona  small  poata.  The  practical  importance  of  the  two  last  rulea  ia 
exemplified  by  the  sarprisa]  of  the  Prasaiaits  at  Ilodddrchen.  of  Koraakow  at  Zurich, 
and  Mural  at  Tarutina.  S.  On  ground  of  dUBeult  acecw,  aueb  as  gardens,  cncloaorea, 
marshes,  rivulets,  vineyards,  steep  heights,  dte.,  the  defensive  line  should  be  deployed 
and  covered  with  skinoishers  ( but  the  empa  destined  (or  attack  are  best  ta  rolomna 
formed  on  their  cenirea.  At  the  proper  nsocnent  tbeae  should  be  flung  npoa  the 
enemy  in  the  same  order.  If  H be  desired  to  display  a greater  front  of  line,  a part 
may  be  deployed,  behind  which  close  eolumna  should  be  concealed.  6.  A superior 
army  should  never  wait  to  be  attacked,  still  less  wholly  deploy  Into  line  i if  com* 
peUed  to  remain  in  its  post,  no  OMre  Iroc^  should  be  funned  in  line  than  are 
requisite  to  repel  the  enemy,  while  the  remainder,  formed  in  columns,  should  be  so 
placed  as  to  strike  a decisive  blow,  as  Lord  HiU’s  corps  <tid  at  Waterloo.  7.  Villages, 
&nni,  or  enisinos  eoverinf  the  front  of  anaues,  should  be  occupied  by  light  troopa 
and  detachments  Uninf  the  endosnres  and  walls,  the  roads  pasaing  through  them 
am>ed  with  cannon,  tbe  flrsi  line  being  sufikiently  near  to  sustain  and  be  sustained 
by  them,  and  the  outlets  to  tbe  rear  open.  The  events  at  Hlenheim,  RasnilUea,  and 
the  ehitean  of  Goumont  at  Waterloo,  all  attest  results  aecordinf  u this  principle 
was  woU  or  ill  applied.  8.  An  army  appuyed  perpendkuLariy  upon  a river  should 
not  be  attacked  on  that  skle,  because  the  enemy  changing  front  en  maaae  towards  the 
stream,  it  might  be  hemmed  in  between  the  foe  and  the  water.  Now  if  tbe  principal 
attack  is  made  oci  the  other  wing,  that  chance  is  in  favour  of  the  asMilants,  because 
the  extremity  being  turned,  the  whale  line  win  be  forced  back  upon  the  river.  This 
would  have  occurred  to  Hiller’s  corps  at  Wagram,  If  a timely  retreat  had  not  sared 
it  I and  a similar  fate  awaited  tbe  French  at  Talarera  ile  la  Reina.  had  they  persisted 
in  an  attack  upon  the  Spaniards.  9.  A rvpabed  attack  should  not  be  pursued  unless 
the  result  has  been  decssive,  because  it  migiit  be  the  intention  of  tbe  enemy  to  dnw 
tbe  forces  out  of  their  advantageous  post, — a stratagem  of  great  aatsquity.  10.  Posi« 
tlons  may  be  occupied  in  an  apparent  disjointed  form,  provided  they  bare  tbe 
required  facility  for  timely  re^nnion.  Several  are  itsdlcated  in  tbe  secret  instrtsctioiu 
of  Frederick  II.,  and  that  at  the  siege  of  Olrautx,  wliere  he  liad  a corps  at  liUau, 
while  be  remained  with  the  covering  army  at  Prosaits,  and  in  order  to  eoaneet  the 
two  masses  at  wOl,  a smaller  on  tbe  hill  of  tirad,  Itetween  Namicst  and  ljukow,  to 
serve  as  an  iatermetfiate  poiat,  is  very  remarkable.  Orders  were  given  to  the  corps 
at  Littau,  In  case  of  attack,  to  retreat  towards  tbe  King’s,  and  if  a superior  force 
attacked  the  eovering  anny,  be  was  to  retire  towards  the  other;  but  if  timely 
warning  wis  rredwd,  all  were  to  unite  in  tbe  poaition  of  Cruss*Jei]utx.  II.  No 
poeltion  should  be  attacked  on  its  strongest  point,  as  tbe  Austrians  did  at  Breslau ; 
but  if  tbe  hostile  position  be  prolonged  by  a detached  corps,  the  principal  effort 
should  be  directed  sgainst  It ; boeame,  if  that  be  defeated,  the  main  body  is  turned 
and  the  affair  decided.  12.  Armiee  may  be  posted  behind  a ridge  ot  bills,  with 
defensive  points  upon  tbe  summits.  Thicse  should  not  be  aitaeked  witlsout  an  exact 
knowledge  of  tbe  position  they  eover,  and  precautkms  taken  arcordingly.  The 
events  of  Austeriitx  and  on  tbe  Katzbach  prove  tbe  necessity  of  precaution,  and  at 
LowosiU  tbe  neglect  ci  occupying  the  hills  was  the  ctose  of  Marshal  Drown’s  defeat, 
and  of  the  Saxons  being  captured  at  Pima.  IS.  Neither  position  nor  plin  of  attack 
admits  the  tine  to  be  intersected  by  any  impediment,  such  as  a river,  morass,  or  deep 
ravine,  because  tbe  enemy  may  act  defensively  on  one  side  and  offcnsiTclT  on  tbe 
other,  as  happened  at  Dresden,  where  the  lefr  of  the  allies,  separaied  from  tbe  Uae 
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by  the  ravine  of  Plauen,  wu  severely  bandied.  14.  An  anny  immoveably  fixed  in  a 
position  may  be  turned  on  lx>tb  flanks.  Attempts  on  either,  however,  should  be  met 
by  prolonging  a flank,  as  the  British  effected  to  the  rear  at  Albuera.  15.  There  are 
positions  w'hich  cannot  be  turned  or  attacked  obliquely.  If  the  enemy  cannot  be 
induced  to  quit  such  by  stratagem,  the  l>e8t  mode  of  attack  is  by  the  centre,  strongly 
reinforced ; but  still  such  positions  often  may  be  masked  by  small  corps,  because  the 
nature  of  the  ground,  which  renders  them  unassailable,  is  likewise  an  impediment 
for  debouching  from  them. 

Angles  or  formations  cn  potence  and  oblique  attacks  have  been  repeatedly 
noticed  in  the  foregoing  pages.  As  both  are  thoroughly  understood  by  military 
readers,  we  may  refer  those  who  wish  to  search  furllter  into  these  questions  to 
* War,'  Enc}’clop.  Brit.  6th  edition,  and  Jomini,  * Precis  de  I'Art  de  la  Guerre.' 

Marches,  however,  in  columns  to  tbe  front  flank  or  rear,  which  must  terminate  in 
deployments  or  ^hellon  formations,  are  fit  only  for  the  dementary  tactics  of 
reviews ; they  can  never  be  safely  applied  on  a great  scale  before  an  enemy.  The 
present  system  of  moving  by  corps  obviates  much  of  the  older  oiganization  by  lines, 
and  renders  the  march  mameuvres  of  Frederick  less  applicable;  nevertheless,  they 
are  still  the  best  for  corps  that  arc  obliged  to  manceuvre  in  the  presence  of  the 
enemy,  and  especially  for  the  class  and  number  of  troops  usually  available  in  British 
espe<lltions,  whether  It  be  to  engage  in  front  or  to  turn  his  flank.  An  examination 
of  the  mechanism  of  the  Prussian  columns  at  KolUn,  Lcutben,  &c.,  proves  that  tbe 
army  forming  two  lines,  each  broke  into  open  column  and  moved  in  prolongation  of 
the  direction  they  Ixitb  received,  either  with  the  right  or  left  in  front:  by  this 
method  the  army  could,  1st,  execute  all  necessary  movements  united,  without  danger 
of  being  assailed  in  detail,  because  the  columns  of  lines  were  not  further  asunder 
than  is  requisite  for  battle.  2nd,  The  enemy  could  neither  cut  them  off  nor  pene* 
trate  between  them.  3rd,  In  taking  the  direction  of  the  intended  line,  the  army 
when  reaching  the  ground  U formed  in  a few  minutes,  that  is,  in  the  space  of  time 
required  for  the  word  of  command  to  pass  down  the  columns  to  irAee/  Mo  line.  In 
this  method  the  only  precaution  required  was  to  keep  an  advanced  guard  at  first  on 
the  head  of  the  columns,  then  as  they  passed  obliquely  towards  the  hostile  flank  to 
have  it  posted  between  them  and  the  enemy,  protecting  the  march,  and  by  occupying 
intermediate  heights  dislodge  the  enemy’s  posts  of  observation,  and  in  tliis  manner 
conceal  the  intention  of  the  manoeuvre ; the  enemy  thereby  being  kept  in  suspense, 
and  consequently  immoveable.  4.  As  the  army  takes  only  two  or  three  hundred 
paces  between  the  columns  and  the  divisions,  no  more  than  their  respective  distances 
to  form  into  two  Hues,  tbe  manceum  is  easily  executed  with  precision.  5.  The 
flank  of  the  enemy  being  attained  by  concealing  the  movement,  as  before  noticed, 
the  rapidity  of  forming  by  merely  wheeling  into  Une  will  anticipate  tbe  hostile 
extremity  forming  an  angle  or  change  of  front ; consequently  he  will  be  overpowered 
and  rolled  back  as  fast  as  the  new  division  to  the  front  advances.  6.  If  two  columns 
of  the  length  of  the  line  of  battle  are  not  desired,  or  the  ground  requires  a modifica* 
tion,  four  columns  maybe  formed  by  doubling  up  the  lines  or  by  marching  by  wings 
without  increasing  the  difficulty  of  forming;  the  only  precaution  requisite  being 
that  the  second  and  fourth  halt  in  proper  time,  leaving  the  first  and  third  to  proceed 
until  they  have  disengagc<i  their  rear  from  the  heads  of  the  other  two.  ^Vh^e 
halted,  they  protect  the  march  of  the  two  in  motion,  and  then  follow  in  their  track 
or  wheel  into  line,  as  may  be  ordered. 

The  orders  of  open  columns  marching  to  a flank  are  in  truth  manceuvres,  not  route 
marches,  and  answer  best  against  lines  in  position  and  columns  of  deployment,  and 
even  against  columns  of  march,  if  the  movement  against  them  can  be  prolonged 
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onpercdygd,  u wu  the  case  at  the  battle  of  Rosbach.  But  an  open  column  taking 
ground  on  a field  of  battle,  suppoaing  the  right  to  be  in  front,  cannot  change  the 
direction  of  its  head  to  the  left,  if  according  to  the  regulations  all  the  sections  most 
wheel  into  line  on  their  true  or  left  pivots ; for  then  it  would  present  the  back  to  the 
eneoiT.  Such  a case  occurred  at  Laswarree,  where  the  British  infantry,  marching  to 
the  field,  the  column  with  the  right  in  front,  after  crossing  the  Mahnusnye,  a deep 
sunken  rimlet,  found  itself  pnx’eeding  gainst  the  enemy’s  right ; but  that  wing 
drawing  back  into  a new  alignment,  and  forming  an  angle  to  the  rear,  a prolonged 
movement  in  this  direction  would  have  produced  a parallel  order  of  battle,  and 
exposed  the  line  to  seventy  pieces  of  cannon : advantage  was  therefore  taken  of  a 
ravine  which  led  to  the  right  flank  of  the  new  position,  and  accordingly  the  column 
turned  to  the  left;  and  by  so  doing,  when  it  arrivetl  at  the  point  to  form  several  bat- 
talions, in  obedience  to  the  rules  and  regulations,  wheeled  into  line  and  stood  with 
the  back  to  the  enemy,  requiring  to  be  countermarched  under  a storm  of  grape  shot, 
and  leaving,  by  this  delay,  all  the  brunt  of  the  action  upon  the  76th  regiment,  and 
about  two  battalions  of  Sepoys.  These  remarks,  it  is  true,  belong  to  Logistics, 
but  they  are  mentioned  here  to  shew  the  propriety  of  some  alteration  in  the  regula- 
tions. The  flank  movement,  though  ably  conducted,  was  netertheleas  counter- 
manoeuvred  by  the  fonnatioD  en  potence  to  the  rear,  and  the  decision  of  the  day  was 
due  to  charge  with  the  bayonet.  An  army  in  column,  howrever,  finding  itself  suddenly 
in  presence  of  one  in  line  at  right  angles,  has  do  other  resonfee  than  to  endeavour 
to  deploy  the  leading  brigade,  while  the  next  behind  it  changes  the  direcikm 
towards  a flank ; eonverting  thus  a probable  defeat  into  an  offensive  movement 
and  oblique  attack,  which  will  check  and  intimidate  the  enemy  without  incurring 
confusion. 

Retreats  are  operations  in  war  of  all  others  demanding  steadiness  and  cool  self- 
possession.  An  army  that  is  routed  and  tamed  can  seldom  maintain  sufficient  con- 
sistency to  effect  an  orderly  retreat ; one  that  is  merely  dislodged  fixMu  a position,  not 
being  dislocated,  may  retire  without  disaster,  as  the  Austrians  and  Prussians  have 
often  effected ; but  the  finest  manceuvring  operations  belong  to  those  who  find  it 
expedient  to  retrace  their  steps  towards  the  base  of  operations  without  having  lost  a 
battle.  Massena’s  retreat  out  of  Portugal ; the  three,  and  in  particular  the  last,  of 
Lord  Wellington’s  out  of  Spain,  are  remarkable.  The  concentric  retreat  of  the 
Russians  in  1812,  and  especially  the  left  corps  under  Bagration,  again  deserve  high 
commendation. 

In  the  choice  of  a defensive  position,  considerations  regarding  a safe  retreat  should 
never  be  omitted.  Waterloo,  notwitbstamling  Napoleon's  condemnation  of  it,  was 
admirable  for  this  purpose,  becanse  no  punuit  en  masse  could  take  place  beyond  the 
depth  oi  the  field  of  battle,  where  the  edge  of  the  forest  of  Soignies  gave  immediate 
shelter  to  broken  infantry,  and  the  several  broad  roads  through  It  the  means  of  with- 
drawing the  roatcrieL  Mont  St.  Jean  sec  on  fire  would  prevent  the  pressure  of 
columns  by  the  great  road ; and  if  the  allied  armies  had  been  there  divided,  by  the 
French  breaking  throngh  the  interval  between  them,  the  British  could  easily  fall 
back  behind  their  right  across  the  llaine  to  the  heights  of  Anderiecbt,  while  the 
Prussians  falling  hock  to  Wavre  could  not  be  arresteii  by  Grouchy.  Retreats  must 
be  regulated  by  circumstances : if,  for  example,  the  army  can  screen  itself  behind  a 
broad  river,  a chain  of  mountains  or  of  fortresses,  in  one  or  two  marches,  it  may  be 
best  to  divide  the  forces  into  several  corps,  in  order  to  attain  that  object  with  the 
least  delay  and  impediment ; but  in  general  it  is  best  to  remain  concentrated,  con- 
testing everv*  point  by  means  of  a strong  rear  guard,  the  commanders  of  wiiich  should 
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be  partictilarly  careful  to  assign  beforehand  rallying  points,  in  case  any  corps  should 
be  broken.  Much  may  often  be  done,  on  these  sessions,  by  the  Engiziecrs  forming 
small  defensive  PaUtnka*  redoubts,  always  the  work  of  a few  hours;  and  for  this 
purpose  all  the  regimental  pioneers  in  the  anny,  with  a few  battalion  officers,  should 
be  placed  at  their  disposal:  these  and  the  Sap])ere  will  be  sufficient  for  works,  and 
will  contribute  in  making  abattis,  destroying  bridges,  and  rendering  boats  unserrice* 
able  to  the  enemy.  A retiring  army  is  not  always  obliged  to  fall  back  upon  its  own 
base:  sometimes  the  direction  may  be  changed  to  a new  one,  as  Frederick  li.  did  in 
1758,  when,  raising  the  siege  of  Olniutz  instead  of  returning  into  Silesia,  he  changed 
his  line  and  marched  into  Ilohemia.  Napoleon  was  advised,  before  the  iMttle  of 
Leipsig,  to  change  his  to  the  £ll>e,  and  manceusTe  between  Magdeburg,  Hamburg, 
and  Wesel. 

Pursuits  should  be  conducted  upon  the  same  principles  as  strategical  lines  and 
battles,  always  aiming  at  the  communications  of  the  (Inng  enemy;  but  in  this  case 
more  than  any,  no  relaxation  should  be  allowed ; no  time  for  the  re>organizatioii  of 
his  broken  corps,  or  for  preparing  means  to  retard  the  pursuer.  If  his  communica- 
tions can  be  turned,  it  may  be  expected  that  the  whole  materiel  of  his  army  will  be 
captured.  The  pursuer  should  disregard  haring  his  most  advanced  troops  checked 
or  even  repulsed;  he  may  l)e  sure  the  enemy  cannot  continue  to  bold  his  ground, 
and  therefore  should  attack  him  again  and  again,  till  he  obtains  his  object : if  he  can 
drive  the  fugitives  to  the  shores  of  the  sea,  a great  lake,  or  deep  river,  he  may  compel 
them  to  surrender;  therefore  no  battle  gained  should  be  without  a pursuit  to  the 
utmost,  prorided  do  unanswerable  objection  be  opposed  to  it. 

Sieges,  in  Lloyd's  opinion,  should  never  be  undertaken  but  for  the  following 
objects.  1.  “ >^1)60  a fortress  is  situated  upon  the  passage  which  leads  to  the  enemy, 
rendering  it  impossible  to  penetrate  further  without  the  capture  of  it.  2.  When  a 
fortress  intercepts  the  communications,  and  the  country  is  unable  to  furnish  the 
necessary  subsistence.  3.  When  a fortress  is  wanted  to  facilitate  operations  by 
covering  magazines  formed  in  the  enemy's  country.  A.  W'hen  the  enemy’s  principal 
depots  are  within  one,  which  being  captured  would  cripple  his  future  aliility  to  keep 
the  field.  5.  When  the  capture  of  a fortress  produces  the  conquest  of  a considerable 
portion  of  country,  and  enables  the  besieger  to  winter  in  that  vicinity.”  To  these 
might  be  added, — 6.  The  recapture  of  a fortress  essential  in  the  defence  of  a 
frontier. 

Although  tlie  wars  resulting  from  the  French  revolution  were  carried  on  with 
such  a prodigious  number  of  forces  on  both  sides,  that  the  ordinary  rules  of  war 
were  often  safely  disregarded,  and  sieges  in  particular  were  but  little  put  in  practice, 
yet  during  the  whole  of  their  course  British  armies  and  their  allies  have  repeatedly 
failc<l  in  necessary  sieges,  and  thereby  endangered  the  success  of  a campaign,  if  not 
of  the  whole  war,  from  the  want  of  a sufficient  establUhroent  for  the  Engineer 
department:  it  was  not  until  the  last  years  of  the  struggle,  when  blood  and  treasure, 
so  often  wasted  in  vain,  produced  the  conviction  of  ameliorating  that  most  important 
arm  in  the  service;  and  it  is  a naturally  great  satisfaction  to  the  Army  to  see  con- 
tinued practical  improvements  in  the  operations  of  the  Engineers, — the  experiments 
with  mines,  pontoons,  &c.,  sedulously  encouraged  by  the  head  of  the  Govemmeut. 


* with  the  {>oaU  left  o{  unequal  lengths,  u luppofcd  to  render  the  escitlsde  more 

difficult ; the  joinhifpi  of  thewe  palankju  arc  M>mrtinica  covered  by  u second  row,  breait  high,  so  u to 
render  the  whole  mutkct.proof  at  all  points. — Vide  * Stockade.' 
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Covering  sieges  is  best  performed, — 1.  By  the  anny  advancing  to  attack  the  force 
which  attempts  to  relieve  a town  besieged:  it  is  the  best  mode  to  produce  a speedy 
surrender.  2.  If  the  enemy  approach  with  an  imposing  mass,  the  siege  should  be 
raised ; all  the  forces  united,  in  order  conjointly  to  give  battle.  3.  If  a victory  is 
obtained,  the  siege  may  be  resumed,  while  the  pursuit  continues  and  the  enemy  is 
not  in  condition  to  return  before  the  capture  of  the  place.  4.  A siege  undertaken  in 
cotisequcncc  of  anterior  success  should  have  the  covering  army,  not  near,  but  as  far 
remote  from  the  place  as  it  can  push  the  enemy;  for  a retiring  army  finds  the 
difficulty  of  success  increased  by  the  distance  it  is  from  the  place;  but  if  at  length 
the  force  approaches  so  near  as  to  furnish  a probability  of  raising  it,  the  besieging 
corps  should  rapidly  join  the  covering  army,  and  make  an  united  effort  to  defeat  the 
enemy. 

i.ogUtir«.  Lt^stics  in  continental  armies  embrace  the  practical  art  of  moving  corps  of  troops. 

It  has  been  questioned  whether  the  term  applies  solely  to  details,  or  whether  it  forms 
the  general  science  of  all  the  most  essential  parts  of  the  art  of  war;  or  finally, 
whether  it  is  simply  a vague  expression  to  denote  the  several  branches  of  the  service 
of  the  Staff : that  is,  the  application  of  practical  means  to  adapt  the  speculative  com- 
binations of  the  art  to  actual  service.  The  word  Lo^Hque,  in  French,  is  derivetl 
from  Logit  (quarters),  and  therefore  was  originally  applied  to  the  duties  we  consider 
to  belong  to  the  Quarter-Mastcr-Gencrars  department,  and  thus  at  first  implie<l 
castrametation,  cantonments,  and  marches.  The  late  system  of  war  having  grratly 
altered  the  combinations,  the  Staff  duties  liecarae  more  complicated,  and  thence 
resulted  the  practice  to  have  in  each  army  and  corps,  a Chief  of  the  Staff,  who  united 
in  his  person,  under  the  General,  all  the  essentials  of  his  office : to  him  therefore  it 
fell  to  communicate  the  intentions  of  the  Commander-in-chief  to  the  most  distant 
parts  of  the  theatre  of  war,  and  to  procure  for  him  all  documents  to  aid  in  the 
formation  of  his  resolutions.  Being  thus  associated  with  his  chief  in  all  the  combi- 
nations, obliged  to  transmit  and  expl^  them,  even  watch  their  execution  in  general 
and  in  detail,  his  functions  necessarily  extende<l  to  all  the  transactions  of  a cam- 
paign. Thus  the  Chief  of  the  Staff  was  called  upon  scientifically  in  all  branches  of 
the  art  of  war;  and  from  that  time  the  earlier  interpretation  of  the  word  Logutiqvt 
became  ntterly  incomplete.  The  works  of  A.  I).  Charles,  Guibert,  Laroche  Aymon, 
Bousmard,  and  De  Temay,  arc  insufficient,  and  an  express  comprehensive  treatise  on 
tliis  subject  is  become  an  object  well  worthy  the  attention  of  every  Government.* 

The  authorities  which  have  been  consulted  arc  chiefly,  Guibert ; * (Euvres  de 
Jomini;’  'TraiU  de  Grande  Tactiqne;*  ‘Guerres  de  la  Revolution;'  * Prwis  de 
I’Art  de  la  Guerre;*  Lloyd,  ‘History  of  the  Seven  Years’  War;'  Tempelhoff, 
‘Geschichtc  des  Sieben-Jiihrigen  Kriegs;'  Frederick,  ' llistoirc  dc  Mon  Temps;’  ‘Art 
de  la  Guerre  de  Main  de  Moitre;’  ‘Instructions  k ses  G^icraux,  Instructions  Se- 
cretes;'  Rogniat,  ‘Considerations  sur  I'Art  de  la  Guerre;’  Wamery,  ‘ (Kuvres  du 
General;*  Carnot, ‘Traite;*  ' Die  Bellona;' ‘ Die  Minerva;'  Schamhorst,  ‘ Militar- 
isches  Taschenbuch ; * 'MUitarisches  Journal;*  ‘ Nahere  Beleuchtung  des  Mack- 
Zugeschriebenen -Operations- Plan ;’  Biilow,  ‘ Betrachtung  uber  die  Kriegikunst;' 


* We  were  here  favoured  with  tn  intereating  tyllsboa  of  the  functions  of  the  Chef  de  I’Etst- 
kisjor,  such  IS  might  hsve  devolved  on  Berthier,  or,  latter^,  Sooltt  hut  tbU  arrangentent  bejog  bo 
rumplrteky  at  variance  with  Britiab  pmrtice.  and  being  fd  questionable  cx|>ediem7,  the  statement 
given  by  Colonel  Smith  has  been  omitted. '-‘Editoss. 
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* Grist  des  neuern  Kricgs  System ; ' Ic  Prince  Charles,  * Principcs  de  la  Strat^e,' 
Vienna;  ‘ Militirisches  Zcitachrift;’  ‘Campagne  de  1799;*  Dumas,  ‘Pr^is  des 
^vcoemens  Militaircs ; ’ Von  Gross, ' Hist.  Mil.  Handbuch  fiir  die  Kriegs  Geschichte, 
1792-1808;*  Vaudoncourt,  'Campagnes  d'ltalic  en  1813-1814;*  Coxe,  ‘ i.ife  of 
Marlborough;'  Paaloy,  * Essay  on  the  Military  Policy  and  Institutions  of  the  British 
Empire;*  Jones,  'Journals  of  Sieges;*  Napier,  'History  of  the  Peninsular  War;* 
Ferussac,  'Bulletin  des  Sciences  Militaires;’  La  Roche  Aymon,  Gay-de-Vemon, 
Schmettau,  Miiller,  &c.,  &c.,  &c. 
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ABATTIS  should  be  so  placed  as  not  to  be  exposed  to  the  fire  of  artillen'.  In  re- 
doubts or  intrenchments  they  are  usually  fixed  in  an  upright  position  against  the  coun- 
terscarp, or  at  the  foot  of  the  glacis,  the  plane  of  which  last  is  broken  so  as  to  pemiit 
of  their  being  laid  out  of  the  enemy’s  sight,  and  so  as  uot  to  interfere  with  the  mus- 
ketry fire  from  the  para|tet  in  their  rear. 


Abattis  is  an  excellent  mode  of  blocking  up  a road ; and  when  the  hranebes  are 
well  and  projierly  placed,  and  intcrwoTcn  one  within  the  other,  the  disengagement  of 
them  is  extremely  difficult ; and  to  form  an  opening  sufficient  for  the  passage  of  artillcr}', 
or  even  of  cavalry*,  requires  a long  time  to  be  occupie<l  in  so  doing.  An  Abattis  can 
easily  be  maile  Ijy  a few  men,  with  half-a-doxen  felling-axes  and  a cross-cut  saw,  and 
in  a short  space  of  time,  if  trees  of  sufficient  size  are  near,  or  on,  the  spot : it  is  more 
easily  formed,  and  gives  a more  effective  defence,  than  palisades. 

An  Abattis  should  not  be  planted  out  of  musketry  range;  for  this,  and  all  other 
obstacles,  are  to  break  up  the  order  of  the  enemy’s  advance ; to  impede,  and  to  keep 
him  under  musketry*  fire. 

The  application  of  the  Abattis  should  be  considered  as  purely  local,  and  not  one  of 
the  common  resources  for  securing  intrenchments,  such  as  palisades,  chevaux-de-frize, 
and  fougasses ; the  materials  for  the  construction  of  these  last  being  capable  of  being 
brought  from  a distance. 

lienee,  localities  may  enable  the  engineer  to  obstruct  a road  by  dragging  trees  from 
the  hedge  side;  and  connecting  the  defences  of  a position  by*  levelling  groups  of  trees 
with  their  branches  towards  the  enemy. 

Shrubby  trees  are  not  adapted  to  form  a good  Alwttis;  they  are  easily  forced,  and 
drawn  out  by  the  hand;  heavy  trees,  with  the  trunk  cut  half  through,  form  insur- 
mountable obstacles : this  last  is  called  an  Enianglement.* 


* This  itnprorement  on  Ahsttis  U due  to  Lieutensiit-Culonei  Reid,  R.E.,  who  used  it  with  sue  cess 
in  the  Pcniawls. 
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Ahattii  will  always  be  found  a very  useful  and  effective  auxiliary  to  the  defence  of 
picquet’houses  or  isolated  posts,  if  judiciously  placed  within  range  of  musketry:  if 
placetl  clos4^  in  front  of  the  windows  on  the  ground>door,  or  to  cover  the  entrance 
door,  it  will  be  extremely  difficult  for  the  enemy  to  force  his  way  into  the  building. 

In  tield'Works  it  is  very  often  extremely  difficult  to  procure  timber  to  form  a bar- 
rier to  secure  the  gorge ; this  may  be  readily  effected  if  trees  are  within  a short  distance 
of  the  works,  by  blocking  up  the  entrance  with  an  Abattis. 


ALTITUDE  and  AZIMUTH  CIRCLE.— • OBsaavATORy.’ 
AMMUNITION. 

The  fallowing  Table  refers  to  Sea  Service  as  well  as  to  Land  Service  Ammunition; 
the  whole  being  prejxared  by  the  Onhiancc,  chiefly  at  Woolwich,  and  supplied  for 
either  of  the  al>OYc,  as  demanded  on  requisition,  Naval  or  Military. 

General  Table  qf  the  AmmunilioH  of  Ordnance,  eketr'mg  the  nature  and  wit^kt  f 
aleo  the  dimentiona  qf  the  boxee  or  packing  caaee  usually  employed  in  Stirtcage  and 
TVansport ; their  veighte,  efnpty  and  filled  ; contentt  and  numbers,  as  numbered  in 
the  Pattern  Rooms  at  Ifooltrich. 
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9 3 

..  loi 

..  114 

23 

Orapc,  gun 

8 19 

12 

1 

128  „ 

1 

Caw.  gun  S.S.  , . . 

9 10 

12 

^ 93 

138  8 

J-  2 a 

..  104 

»i  m 

34 

9-pr.^ 

Grape,  earronade  . . . 

9 1 

12 

J 

131  12 

J 

Hound,  ttrapped  . . . 

9 9 

12 

} 

127  8 

„ 104 

„ 74 

Caae,  earronade  . . . 

6 74 

12 

99  10 

/ ’ “ 

^helical  caw  .... 
..Flao.  cart,  gun,  3tb. 

8 si 

12 

23 

120  II 

1 44 

..  Ill 

1 2 

3 1 

12 

93 

99  12 

2 l| 

••  104 

1.  >12 

4C 

-Round,  ctruped  . . . 
Caae  L.8.f 

6 14 
8 13 

94 

19 

} « 

t/S  4 
139  12 

} I 04 

..  91 

..  11} 

27 

Caw  S.S 

9 18 

94 

23 

198  „ 

1 1 

..  8| 

28 

Oraiie  8.S 

(^aae,  earronade  . . . 

6 6 

20 

1 

130  H 

6-pr.  ^ 

4 9 

20 

V 23 

114  4 

V 1 fii 

..  9l 

1 21 

Grape,  earronade  . . , 

5 9 

20 

j 

129  8 

Spherical  caae  .... 

* 74 

24 

29 

l6o  4 

2 32 

..  10 

1 .. 

9 1 
i 9 

24 

24 

St 

28 

80  8 
69  8 

* 6i 
3 61 

1 .1 
> » 

M m2 

::'il 

9 C 
Cc 

30 

1 42 

104 

31  . 

Grape,  gun 

* 9 

30 

/ « 

101  14 

} a 61 

..  ml 

M 82 

32 

3*pr.  ^ 

fllb.  . . . 

1 19  os.  fixed  \ 
FI.  cart.  < to  rd.  shot  J 

1 04 
3 134 

SO 

12 

26 

21 

96  19 
67  2 

2 61 
I 7i 

101 
..  114 

» m 

> It 

7c 

8C 

1 19  OS.  fixed  \ 
. ^ to  caae  abot  J 

A If 

19 

24 

84  „ 

1 71 

.>114 

1 24 

9C 

S-pr. 

Caae 

2 4 

60 

26 

l6l  „ 

2 3 

I n 

M 7* 

33 

IJ-pr. 

Caae  . . 

1 124 

90 

10 

108  1 

8 ir 

1 t 

M 74 

34 

i-pr. 

/Caae 

1 8 

90 

15 

PO  M 

1 92 
1 •» 

M 11* 

» 82 

1 Itound,  stra|)ped  . . . 

1 1 

50 

IS 

68  2 

» 9 

.36 

i3.in. 

/ Sbrlla 

199  9 

1 

\ 

221  2 

1 s| 

}3? 

1 Carcasaea,  roond  . . . 

910  „ 

1 

/ 

^ .. 

1 3| 

1 34 

I 4 

196  6 

} 1 1« 

('arcaMca,  round  . . . 

98  94 

9 

/ *6 

222  9 

I 01 

38 

lo-ln.*< 

Caae,  shot 

89  0 

9 

1 

204  12 

1 

Carcawea,  oblong  . . 

76  8 

2 

r ^ 

[ t loi 

1 01 

..  «4 

30 

L Light  balla  ..... 

2 

J 

187  M 

19  os. 

» »i4 

36 

49  10 

10 

104 

48 

92  8 

74 

>.  8 

60 

91 

7 

■■  it 

fio 

49  2 

en. 

6 

n 64 

60 

■ 21 

49  6 

‘ 1 81 

.>  11 

I 02 

13C 

9 

M «4 

72 

49  12 

44 

M « 

7* 

43  8 

S4 

..  4 

96 

49  „ 

L *4 

M 3 

ISO 

43  8 

J 

* S.S.  8«m  Sen  ice. 
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AMMUNITION. 


In  estimating  stowage  for  the  above,  an  allowance  must  be  made,  in  addition  to  the 
length,  of  2i  inches,  for  the  two  cleats  at  the  ends,  through  which  the  rope  handles 
are  fixed. 

The  cartridge  boxes  which  are  marked  C are  made  with  copper  nails. 

Memorandum. — For  Sieges,  the  powder  is  occastonally  sent  as  above,  but  far  more 
generally  in  barrels. 


•Sea  Service  Magazine  Boxet,  lined  with  tinned  copper. 


Correspond  to  I,  f 

Land  I DOW-  J 

’ bamu  in  I 
evDtents.  1. 


Whole  boxes 
Half  do. 
Quarter  do. 


Weiebt. 


Length. 

Breadth. 

Depth. 

Kmptr. 

FUled. 

ft.  in. 

ft. 

in. 

ft. 

in. 

Bib. 

IbB. 

I 4} 

1 

1 

9 

461 

136i 

1 11 

1 

li 

1 

U 

29 

74 

0 lOi 

0 

101 

1 

u 

171 

40 

The  powder  usually  packed  in  these  cases  is  ma^lc  op  in  flannel  cartridges,  and 
marked  for  their  respective  ordnance:  when  not  thus  definitely  allotted,  it  is  packed 
in  bags  of  15  lbs.,  of  which  the  whole  )>ox  contains  6,  or  90  lbs. 


Small-Arm  .^ntntuai/ion. 

Powder 

l>ra. 

Wall  piece 10 

jMuskct-balhcartridge  for  muskets  of  all  patterns, — 1 
Guards,  Line,  Line  Serjeants,  or  Navy i 


J Rifle,  and  Guards  Serjeants’  rifled  musket 2\ 


Rifle, — Navy,  heavy 3^ 

Carbine, — Victoria,  Ordnance  Corps,  and  Cape  Corps  2 bar*.  3i 

Carbine, — Constabulary 

Pistol,  Na^7 2 

Pistol,  as  partially  retaineil  in  the  Cavalrv  / . 3J 

I light  ...  3 


Blank  cartridge  for  all 


Palli 
per  lb. 

UJ 


12J« 

8 nearly. 
Hi 
Hi 
3t 
Hi 
20 
3i 


The  nipple  and  cap  are  the  same  for  all  Anns ; live  caps  are  supplied  for  every 
four  cartridges;  rifles  are  loaded  with  a blank  cartridge,  ball,  and  grease>patch. 

Rifle  ammunition,  in  dark  green  paper ; ball>cartridge,  in  white ; and  blank,  in  blue. 


BaU-cartridge  Box  for  the  Field  Service  BalUcartridge  Waggon. 


CaitridgCB. 

PemiBsion 

cap*. 

Weight, 

filled. 

'Musket  . . . 

1000 

1250 

Rtfl. 

106 

Rifle  .... 

1080 

1350 

Ubi 

Victoria  carbine 

1190 

1487 

115 

Kxterior 

dimenBioos. 

ft.  in. 

Length  1 3J 1 Weight 

Breadth  0 7f /empty, 

Depth  1 5}J  13  tbs. 


The  balLcartridge  box  has  only  one  cleat,  } inch  thick,  and  it  is  on  the  bottom ; in 
estimating  stowage  for  this  box,  therefore,  the  allowance  must  be  made  in  addition  to 
the  depth. 


* Tbc  bore  » for  144 : but  the  belt  on  the  ball  ftlrc«  the  Additional  weight.  At  taken  from  actual 
meaturement.  tbc  U4  bore  it  "7b  in.,  and  the  dMinctcr  of  the  btii  in. 
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ANEMOMETER  {JTind  ^^ealmre),  Wind  Guagr.* 

It  is  not  intended  to  do  more  in  this  article  than  describe  some  ordinary  instru- 
ments aitd  modes  of  obsenation,  in  such  a maimer,  that  an  Odiccr,  wherever  his 
duties  c-arry  him,  may  i>e  enabled  to  render  useful  service.  Tlie  general  phenomena 
of  winds,  and  the  place  they  hear  in  meteorological  K'ience,  must  be  sought  in  works 
more  exclusively  devoted  to  the  subject.  It  may,  however,  be  briefly  stated,  that  we 
are  to  consider  wind  as  the  movement  of  the  aiirial  ocean  which  envelopes  our  globe, 
subject  to  the  laws  of  fluid  matter,  and  acted  on  by  physical  causes,  wiiich,  tiiough 
extremely  variable,  arc  all  more  or  less  reducible  to  fixed  laws. 

The  most  influential  cause  of  aerial  currents  is  change  in  the  density  of  the  air, 
from  changes  of  tem(>€raturc.  Some  of  the  ctirreois  so  produced  arc  general,  as  the 
trade-winds  in  the  tropical,  and  their  counter  currents  in  the  temperate,  regions  of  the 
globe,  with  (he  various  translations  and  oscillations  to  which  they  give  rise;  some 
local,  as  land  and  sea  breezes : these  latter,  indeed,  sometimes  possess  a very  extensive 
character,  ami  embrace  considerable  range,  as  the  monsoons  of  the  Imllau  Ocean. 
The  quantity  and  tension  of  aqueous  vapour  is  also  very  important,  from  its  influence 
on  the  density  and  pressure  of  the  air ; and  the  electrical  condition  of  the  atmosphere 
is  well  known  as  a fertile,  and  often  terrific,  cause  of  wind.  The  theory  of  Hurricanes 
still  requires  much  ohsen-ation,  before  philosophers  cau  determine  to  what  cause  the 
phenomena  of  revoMtig  gales  are  really  attrihutahic.  It  is  not  improhahlc,  that  the 
general  aerial  waves  may  revolve  around  tioilal  points  as  those  of  the  ocean  do.  It  is 
also  very  irnporlant  to  notice  whether  a gale  begins  to  windward  or  to  leeward,  i.  e. 
whether  the  air  is  propelled,  or  whether  it  is  sucked  into  a vacuum. 

These  arc  merely  indications  of  the  objects  to  be  considered.  By  such  considera- 
tions, and  others  which  will  readily  occur  to  the  intelligent  observer,  he  will  arrange 
his  instruments  and  observations  with  a view  to  the  peculiar  circumstances  of  his 
position,  so  as  to  aflTunl  the  class  of  information  which  may  best  elucidate  the  changes 
shewm  by  his  Anemometer. 

The  elementary'  facts  we  require  to  know  in  relation  to  the  wind,  are  its  direction, 
and  its  Jorce,  or  velocity. 

Tl>e  direction  of  the  wind  is  measured  by  the  ordinary  vane,  and  maybe  read  either 
by  direct  obsen  atiun,  or  by  the  vane  being  made  to  move  the  hands  of  a dial.  Tliere 
is  an  instrumeut  for  this  purpose  called  an  Anemoscope.  The  notation  commonly 
used  is  that  of  the  seaman’s  compass,  but  it  is  sometimes  written  in  degrees  of  a 
circle.  On  this  system  N.  30®  E.,  for  example,  means  30®  to  the  eastward  of  north. 
The  following  Table  is  from  Riddell’s  * Magnetic  Instructions,’  p.  131. 


Direct  kin. 

CormpoDding  Atinuths. 

Direction. 

Corresponding  Aiimnths. 

N. 

0 

0 . 

360® 

O' 

S.S.W.  » 

202 

30  . 

157 

30 

N.N.E.  = 

22® 

30'  . 

337 

30 

S.W.  » 

225 

0 . 

135 

0 

N.E.  - 

45 

0 . 

315 

0 

W.S.W.  - 

247 

30  . 

112 

30 

E.N.E.  - 

67 

30  . 

292 

30 

W.  - 

270 

0 . 

90 

0 

E. 

90 

0 . 

270 

0 

W.N.W.  » 

292 

30  . 

67 

30 

E.S.E.  = 

112 

30  . 

247 

30 

N.W.  - 

.315 

0 . 

4.5 

0 

S.E.  = 

135 

0 . 

225 

0 

N.N.W.  « 

337 

30  . 

22 

30 

S.S.E.  - 

157 

30  . 

202 

30 

N.  - 

360 

0 . 

0 

0 

S. 

180 

0 . 

180 

0 

• Hj  Cspt.  Larcom,  R.E. 
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The  /orce  of  the  wind  is  estimsted  by  its  pressure  on  s given  surface,  usually  the 
pressure  per  square  foot.  Various  instruments  have  been  devised  for  measuring  it 
directly;  as,  for  example,  by  connecting  with  a board  a foot  square,  some  simple  ap- 
paratus, moving  a weight  over  a pulley;  or  a spring  whose  strength  has  been  esti- 
mated : and  the  indications  of  these  instruments,  as  well  as  those  last  described,  may 
be  read  on  a dial.  So,  also,  by  the  revolutions  of  a set  of  wind-mill  vanes,  weights  or 
couittcr]>oises  may  be  move<],  or  balls  projected  outwards  on  a slide,  by  the  centrifugal 
force  communicated  to  a vertical  spindle, — or,  like  the  well-known  regulator  of  mo- 
tion in  machines,  called  a ' governor.'  Any  of  these,  if  kept  in  good  order  and 
carefully  obsened,  will  furnish  useful  indications.  There  is  one  differing  from  these, 
but  so  simple  and  portable  that  it  may  be  worth  while  to  describe  it.  Lino’s  .fite- 
momeier  (Plate  I.  Hg.  1)  is  a bent  tube  of  glass,  to  be  half  filled  with  water,  of  which 
the  neck,  or  bent  portion,  is  very  narrow,  in  order  to  check  the  motion  of  the  water. 
As  they  are  made  in  the  shops,  the  vertical  parts  of  the  tube  are  B inches,  and  jtli  of 
an  inch  in  diameter.  A scale  is  fixed  l)etween  them,  graduated  in  inches  and  tenths. 
One  tube  has  a brass  cap  (a)  turned  at  right  angles,  and  open;  this  orifice  is  kept 
facing  the  wind  by  a vane  (d),  the  whole  swinging  by  swivels  on  an  axis,  which  may 
be  fixed  on  any  staff  or  other  support.  The  other  tube  also  terminates  in  a brass  cap 
(c),  having  only  a small  hole  in  it  to  admit  air.  M'ater  is  poured  in  till  it  stands  at 
the  zero  of  graduation  in  both  tubes.  M'ben  the  orifice  is  now  presented  to  the  wind, 
the  water  is  of  course  forced  down  in  the  one  tube,  and  rises  in  the  other.  The  dif- 
ference shewn  by  the  scale  will  be  the  height  of  a column  of  water  whose  weight  is 
equal  to  the  force  of  the  wind.  And,  as  a cubic  foot  of  water  weighs  1000  ounces,  a 
stratum  of  water  of  a foot  square,  and  1 inch  deep,  will  weigh  of  1000  ounces, 
or  5^  lbs.  nearly,  which  is  obviously  the  pressure  of  an  incli  of  water  on  a square  foot 
of  surface.  A rise,  therefore,  of  1 inch  in  the  tube  of  this  instrument,  indicates  a 
pressure  of  5^  tbs.  in  the  square  foot,  which  is  the  force  of  the  wind  at  that  time,  and 
so  on. 

The  veioeiif  of  the  wind  may  be  measnred  directly,  or  it  may  be  deduced  from  its 
force.  Rough  indications  of  velocity  may  be  obtained  by  merely  noticing  the  shadows 
of  clouds,  or  by  the  flight  of  balloons,  but  these  all  give  obviously  the  currents  only 
of  the  upper  air,  and  belonged  to  the  infancy  of  science.  A very  simple  contrivance 
has  been  used  by  Mr.  Snow  Harris,  which  he  thus  describes:  **A  cork,  stuck  round 
with  capacious  feathers,  is  made  to  travel  over  a fine  wire  of  a given  length  by  the 
force  of  the  wind.  The  cork  is  set  on  a common  writing  quill,  bushed  with  a small 
brass  plate  at  each  end,  by  which  the  whole  is  supported  on  the  wire,  fine  boles  being 
drilled  through  the  brMS  plates  for  receiving  it.  This  contrivance  is  extremely  light, 
and  will  fly  along  the  wire  with  the  velocity  of  the  wind,  or  very  nearly  so,  for  a given 
distance.  It  is  in  fact,  throwing,  as  it  were,  a log-line  on  the  air.” 

Or,  the  velocity  may  be  deduced  from  the  force,  for  which  purpose  a series  of  ex- 
periments was  made  at  Woolwich  by  Dr.  Hutton,  who,  as  might  be  expected,  found 
the  force  nearly  proportional  to  the  square  of  the  velocity,  being  of  course  the  same 
as  that  opposed  to  a body  moving  through  a medium,  the  only  difference  being,  tlut 
in  this  case  the  body  is  at  rest  and  the  air  in  motion.  By  those  experiments  he  found 
a velocity  of  20  feet  per  second  equal  to  a pressure  of  12  ounces  on  a square  foot, 
from  which  he  deduced  a Talilc  for  Dr.  Lind’s  Anemometer,  which  has  been  subse- 
quently corrected  by  Mr.  George  Harvey,  from  whose  paper  in  the  Encyc.  Metrop.  it 
is  here  copied,  with  some  extensions. 
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ahemmg  tka  Font  and  Vtloeity  of  the  Wind,  4*c. 


Height  of 
the  Column 
of  Water. 

Forre  of  the 
Wind  on  a 
aquare  foot. 

VeloeitT  of  the 
Wind  per  hour. 

Common  deaignatios  of  such  a Wind. 

In  Inehee  and 

In  Avoirdupois 

Id  Mile*  and 

Dearimala. 

Pounds. 

DerimaU. 

005 

0-26 

8-0 

A ]>lcasant  wind  (light  breeze). 

•10 

0-52 

11-3 

A fre»li  breeze. 

•15 

0-78 

13-9 

■20 

1*04 

160 

•25 

1-30 

17-9 

•30 

1-.56 

19-6 

•35 

1-82 

21-7 

•40 

208 

22-7 

•45 

2-.H 

24-1 

•30 

2-60 

25-4 

A brisk  galo. 

•55 

2-86 

26-6 

•60 

3- 12 

27-8 

•65 

3-38 

28-9 

•70 

3'64 

30-0 

•75 

3-90 

31-1 

•80 

4 16 

32-1 

•85 

4-43 

33-1 

•90 

4-69 

341 

•95 

4*94 

35-0 

100 

5-21 

35-9 

A high  wind. 

1-50 

7-81 

440 

200 

10-42 

50-8 

A very  high  wind. 

2-50 

1302 

56-8 

300 

15-62 

62-2 

A storm. 

350 

18-22 

67-2 

4 00 

20-83 

718 

A great  storm. 

4-30 

23-43 

76-2 

500 

2604 

80-4 

A very  grest  storm. 

5‘50 

28-89 

84-6 

600 

31-75 

88-7 

A hurricane. 

6-50 

3415 

92-0 

7-00 

36-55 

95-2 

A great  hurricane. 

7-50 

3910 

98-5 

8-00 

41-66 

101-6 

A very  great  hurricane. 

9-00 

46-87 

108-0  "1 

1000 

52-08 

113-6  [ 

Most  violent  hurricane. 

1100 

57-29 

119-2  J 

1200 

62-5 

124  0 

In  rioleut  winds  a heavier  fluid,  even  mercury,  may  be  used ; or,  in  ^reat  degrees 
of  cold,  a saturated  solution  of  sea  salt  has  been  recommended.  In  either  case  the 
figures  which  denote  the  force  in  the  above  Table  must  be  multiplied  by  the  specific 
gravity  of  the  fluid  employed.* 

But  our  knowledge  of  the  aerial  currents  would  have  made  very  slender  advances 
fiom  individual  observations  alone,  however  numerous,  and  much  ingenuity  has 
accordingly  been  exerted  in  the  contrivance  of  self>registeriDg  instruments.  The  two 
which  at  present  divide  the  opinion  of  philosophers  are  those  invented  by  Mr.  Wbcwell 
in  1835,  and  Mr.  Osier  in  1836. 

The  object  of  the  former  is  thus  stated  by  the  inventor,  viz.  To  obtain  a record  of 


* On  one  of  the  mountain  ttatione  of  the  Trigonometncai  Surrey  of  Irelaiul,  M69  feet  above  the 
aea,  the  water  was  completely  blown  out  of  Lixid'e  Anemometer ; the  foree,  therefore,  amounted  to 
4I‘7  in  the  aquare  foot,  and  the  rdocity  101  mile*  an  hour,  at  the  moment  the  whole  of  the  water  waa 
driren  into  and  eostained  in  the  further  leg,  alter  which  it  muat  bare  increaaed  considerably,  thouf  b 
U bad  eaeaped  beyond  the  limit*  of  the  instrument  to  measure. 
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the  tolal  amount  of  the  aorial  current  which  puse«  the  piece  of  observation  in  each 
direction.  The  a&semblage  of  such  records  for  anjr  given  time  will  eihibit  a fj/pt  of 
the  course  of  the  wind  for  such  time;  the  mean  of  such  records  at  the  same  place, 
for  different  years,  will  exhibit  the  annual  type*  of  the  winds  for  that  place;  and  the 
comparison  of  the  types  of  the  winds  for  many  different  places  will  throw  light  upon 
the  general  annual  movement  of  the  atmosphere.”  It  is  thus  described : ” It  consists 
of  a small  wind>wheel,  like  a w ind-mill  with  eight  sails,*  which  is  kept  towards  the 
wind  by  a vane.  The  rapid  rotation  of  this  wheel  it  by  a train  of  toothed  wheels  and 
screws,  converted  into  a slow  vertical  motion,  one-tw'cntieth  of  an  inch  licing  the 
descent  produced  hy  10,000  revolutions  of  the  wheel,  which  motion  carries  a |>cncU 
downwanU,  tracing  a Line  on  the  surface  of  a vertical  cylinder,  having  the  axis  of  the 
vane  for  its  axis.  The  extent  of  vertical  motion  shews  the  amount  of  the  w ind,  and  the 
part  of  the  circumference  of  the  cylinder,  on  which  the  trace  lies,  shews  the  direction.” 

This  will  readily  lie  understood  hy  inspection  of  fig.  2,  Plate  I.,  which  exhibits  an 
instrument  of  (bis  kind,  erected  at  the  Ordnance  Suney  Office,  near  Dublin,  together 
with  figs.  3 to  14.  Plates  I.  and  II.,  which  shew  the  details  of  contniction,  as  given  by 
Mr.  Snow  Harris,  in  the  'Transactions  of  the  British  Association  for  1842.*  In  the 
Dublin  instrument,  instead  of  the  pencil  marking  the  coune  on  the  cylinder  itself, 
to  lie  rubbed  off  exery  time  the  pencil  reaches  the  bottom,  there  is  a pafier  ruled 
exactly  like  the  cylinder,  lapped  oruuud  it,  and  pasted  together  at  the  edges.  Mlien 
the  pencil  has  descended  to  the  bottom,  the  jiapcr  is  replaced  by  a new  one.  A scries 
of  such  {lapcrs,  afterwards  joined  into  one  length,  forms  an  actual  ficld-lx>ok,  as  it  were, 
of  the  w ind  for  any  length  of  time. 

In  order  to  determine  the  absolute  velocity  of  the  aerial  airrcnt  from  tliis  instru- 
ment, a series  of  experiments  was  made  by  Mr.  Snow  Harris,  from  which  he  arrived 
at  the  following  deductions : 

1st.  " When  the  pencil  tracing  the  integral  effect  of  the  wind  moved  by  the  revolu- 
tions of  the  fly  at  the  rate  of  one  division  of  the  scale  of  measure,  or  *1  of  an  inch  per 
hour,  the  current  of  air  for  the  same  time  moved  at  a me.an  rate  of  11  feet  per  second.” 

2nd.  “Tlic  space  descrilied  by  the  pencil  appeared  to  l>e  proportional  to  the  square 
of  the  velocity  of  the  ai-rial  current  acting  on  the  fly.  Thus,  when  the  pencil  described 
four  divisions  of  the  scale  in  an  hour,  the  velocity,  by  a mean  of  many  observations, 
amounted  to  22  feet  in  a second.  When  the  velocity  was  15  feet  in  a second,  the 
pencil  had  described  about  two  divisions  of  the  scale  in  an  hour,  and  so  on.  Having, 
then,  the  velocity  due  to  a given  rate  of  indication  per  hour  taken  as  unity,  it  is  easy 
to  find  the  velocity  due  to  any  other  rate  of  indication,  since  we  have  only  to  multiply 
the  square  root  of  the  given  rate  by  the  constant  11,  the  velocity  per  second  corre- 
sponding to  a space  of  one  division  of  the  scale.” 

By  this  rule,  the  mean  velocity  of  wind,  as  indicated  hy  this  instmment  at  Ply- 
mouth, l>etwc€n  April,  1841,  and  April,  1842,  was  13*16  feet  per  second,  or  alx)ut 
9 miles  per  hour.  The  actual  velocity  being  thus  obtained,  the  force  may  l>c  deduced 
from  it  by  Hutton's  Table,  p.  37.  But  if  the  descent  of  the  pencil  he  projwr- 
tional  to  the  square  of  the  velocity,  it  is  of  course  at  once  a measure  of  the  force 
without  the  intervention  of  velocity.  These  deductions  must,  however,  be  received 
with  great  caution,  because  it  is  obvious  the  descent  of  the  pencil  ought  to  l>c  dirfctly 
proportional  to  the  velocity,  and  it  can  only  1«  rendered  otherwise  by  friction,  an  clement 
so  variable,  that  separate  experiments  are  necessary  for  every  individual  instmment. 

(Mer'f  Anemometer  is  thus  described  by  its  inventor.  *'  The  direction  of  the  wind 
is  obtained  by  means  of  the  vane  attached  to  the  rod,  or  rather  tul>c,  which  carries  it, 

* No  ■perific  direction  for  the  uula  is  gh-en.  'Die  treat  would  sppesr  to  he  shout  tlie  mssi- 
tuum  luigle  fur  the  tsila  of  s wind-mill. 
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and  consequently  causes  the  latter  to  move  with  itself.  At  the  lower  extremity  of 
this  tube  is  a small  pinion,  working  in  a rack,  which  slides  backwards  and  forwards 
as  the  wind  moves  the  vane,  and  to  this  rack  a pencil  U attached,  which  marks  the 
direction  of  the  win<l  on  a pa|ier  ruled  with  the  cardinal  points,  and  so  at^iisted  as  to 
progress  at  tlie  rate  of  an  inch  per  hour,  by  means  of  a clock.  The  force  is  at  the 
same  time  ascertained  by  a plate  one  foot  square,  placed  at  right  angles  to  the  vane, 
supported  by  two  light  liars  running  on  friction  rollers,  and  communicating  with 
three  spiral  springs  in  such  a way  that  the  plate  cannot  lie  affected  by  the  wind's 
pressure  without  instantly  acting  on  this  spring,  and  communicating  the  quantum  of 
its  action  by  a light  wire  |)«ssing  down  the  centre  of  the  tube  to  another  pencil  lielow, 
which  thus  registers  its  degree  of  force.'* 

This  instrument  also  has  attached  to  it  an  additional  apparatus  fur  rc^stering  the  rain. 

In  the  Meteorological  Instnictions  recently  published  by  the  Royal  Society,  espe. 
cial  attention  is  directed  to  the  foliowring  points  regarding  wrind: 

1st.  Its  average  intensity  and  general  direction  during  the  several  portions  of  the 
day  devoted  to  observation." 

2ndly.  *'The  hours  of  the  day  or  night  when  it  commences  to  blow  from  a calm, 
or  subsides  into  one  from  a breeze." 

3rdly.  **The  hours  at  which  any  remarkable  changes  of  its  direction  take  place." 

4thly.  **  The  course  wrhich  it  lakes  in  veering,  and  the  quarter  in  which  it  ultinsately 
settles." 

5thly.  **  The  usual  course  of  periodical  winds,  or  such  as  remarkably  prevail  during 
certain  seasons,  with  the  law  of  their  diurnal  progress,  liotb  as  to  direction  and 
intensity ; at  what  hours,  and  by  what  degrees  they  commence,  attain  their  maximum, 
and  subside ; and  through  wliat  points  of  the  compass  they  run  in  so  doing." 

6thly.  The  existence  of  crossing  currents  at  different  heights  in  the  atmosphere, 
as  indicated  by  the  courses  of  the  clouds  in  different  strata." 

7thly.  The  times  of  setting-in  of  remarkably  hot  or  cold  winds,  the  quarters 
from  which  they  come,  and  their  courses,  as  connected  with  the  progressive  changes 
in  their  temperature." 

Sthly.  « The  connection  of  rainy,  cloudy,  or  fair  weather,  with  the  quarter  from 
which  the  wind  blows,  or  has  blown  for  some  time  previously." 

A few  words  may  be  necessary  on  the  modes  of  reducing  and  digesting  the  recorded 
resxilts  of  an  Anemometer,  though  none  have  been  finally  determined  as  applicable  to 
all.  The  observations  of  Mr.  WTiewell's  instrument  arc  reduced  in  a particular 
manner  for  the  purpose  of  ascertaining  the  M^al  effect  of  the  wind,  i.e.  the  amount 
and  direction  of  aerial  fluid  which  finally  proves  to  have  passed  over  the  place  of 
observation  at  (he  end  of  a year,  or  any  other  period.  Pint,  by  resolving  each  partial 
wrind  into  its  component  parts  £.  and  W.  and  N.  and  S.  Then  from  the  sum  of  all 
the  W.  components,  subtracting  the  E.  elements,  which  gives  the  effective  W.  winds, 
and  ft'oro  the  sum  of  all  the  S.  components,  subtracting  the  N.  elements,  w hich  gives 
the  effective  south  winds.  The  magnitude  and  proportion  of  these  two  effective 
winds  compounded  give  the  magnitude  and  direction  of  the  effeciite  wind,  or 
amount  of  air  which  has  been  on  the  tthoie  transferred  across  the  place  of  ohsenation 
during  the  whole  term  of  observation.  This  reduction  is  performed  by  considering 
each  wind  as  the  hypothenuse  of  a right-angled  triangle,  and  finding  the  natural  sine 
and  cosine  of  each,  which,  used  as  multipliers,  will  give  its  valtie  in  the  required 
direction.  Thus  the  four  inter-cardinal  winds,  N.E.,  &c.,  arc  reduced  to  the  cardinal 
directions  by  multiplying  by  The  eight  subordinate  winds,  N.N.E.,  &c.,  have  for 
multipliers  and  Thus  a wind  N.N.E.  65  is  equivalent  to  N.  60  and  E.  26. 
The  oblique  winds  have  for  their  multipliers  and  and  for  the  remaining 
points  and  may  be  used,  but  «uch  minuteness  can  seldom  be  necessary. 
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Reduction  ^ the  Indieatuma  of  the  Anemometer. — 1837. 
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Various  modes  have  been  devised  of  exhihiting  grajthiomlly  the  rf^ults  of  wind 
observations.  The  most  simple  is  to  plot  the  cimrse  like  a traversed  survey;  t.e. 
starting  from  a given  point,  draw  a line  in  the  direction  of  the  first  recorded  wind,  of 
such  a length  as  represents  its  magnitude.  From  the  extremity  of  this  line  draw 
another,  representing  the  direction  and  magnitude  of  the  second  rccorde<l  wind,  and 
so  on ; or,  lines  may  W drawn  radiating  from  a centre  to  all  the  |)uints  of  the  compass, 
each  line  being  made  of  length  proportioned  to  the  magnitude  it  records,  whether 
of  prevalence  or  of  force.  The  extremities  of  the  lines  being  joined,  a polygon  is 
formed,  it  may  be  for  a month.  The  comparison  of  polygons  formed  from  several 
recurrences  of  the  same  njonth  will  give  a type  of  that  month,  an<l  their  combination 
a type  of  the  year.  The  same  may  be  expressed  by  curves  formed  from  onlinates 
and  a1>scissa^,  or  in  various  ways  suitable  to  particular  purposes,  which  it  is  not 
necessary'  to  dwell  on. 

There  is  one  mode,  however,  so  ingenious,  that  it  dcscrv’cs  especial  mention.  It  is 
that  devised  by  M.  L^n  Lalanne  for  exhibiting  three  variables.  It  wilt  easily  be  under- 
stood by  considering  that  we  can  fix  any  point  on  a plane  by  the  intersection  of  two  co- 
ordinates ; and  if  we  suppose  each  of  these  co-ordinates  to  represent  a variable,  and 
a per])cndicular  to  be  erected  on  that  point,  of  such  a length  as  shall  represent  the 
third,  we  shall  have  a net-work  of  squares,  and  from  every  intersection  a per]>cndl- 
cular  projecting  upwards : the  summits  of  these  perpendiculars,  varying  in  length,  will 
represent,  as  it  were,  the  surface  of  a model  of  ground.  But  the  difficulty  remains  of 
exhihiting  on  the  plane  of  the  Ime  the  }>osition  which  the  summit  of  the  perpendicular 
occupies  in  space.  This  difficulty,  however,  U precisely  the  same  as  that  felt  in 
representing  the  undulations  of  ground  in  a plan;  and  the  application  of  contours, 
so  successful  in  the  latter,  is  equally  descriptive  in  the  former.  Suppose  we  desire 
to  exhibit  the  prevalence  of  particular  winds  at  particular  places  for  each  month  of 
the  year ; say  at  Dum  Ihim,  near  Calcutta.  (Plate  111.  fig.  15.)  [This  is  the  example 
given  by  M.  Lalanne.]  Tlie  winds  range  up  the  sides  of  the  rectangle,  the  months  at 
its  top  and  bottom ; the  imaginary  lines  perpendicular  to  the  plane  indicate  the 
proportional  prcv'alcnce  of  the  winds  in  each  month,  their  height  being  represented 
by  figures  of  altitude,  and  all  those  which  arc  equal  being  joined  to  form  the  curves, 
or  contours.  In  this  figure  M.  Lalanne  lias  chosen  to  divide  the  month  into 
twentieths.  Following  now  the  vertical  line  which  indicates  the  month  of  September, 
for  instance,  till  we  come  to  the  horizontal  line  marked'East,  we  find  ourselves  on  a 
contour  marked  4,  which  indicates  that  during  ^ or  *2  of  the  month  of  September 
the  wind  was  easterly,  and  so  on.  A curve  constructed  of  al>sciss2E  and  ordinates  in 
the  usual  way  would  obviously  be  aiialagous  to  a teetion  of  the  ground  of  which  the 
figure  of  .M.  Lalanne  may  he  considered  for  the  moment  a topographic  representation, 
but  a separate  curve  must  l>e  made  for  each  month  to  afford  the  same  information. 
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In  like  manner  the  polygons  Wore  mentioned  might,  by  eonstrueting  one  for  each 
month, made  to  represent  the  same  thing.  (Plate  III.  fig.  17.)  Tliis  latter, iudml, 
is  analogous  to  a topographic  projection  on  polar  co-ordinates,  hut  either  of  these 
modes  would  obvionsly  be  far  more  complicated,  and  less  graphic,  than  this  most 
ingenions  contrivance,  which  ii,  besides,  susceptible  of  various  other  applications  and 
extensions. 


A\TI-CORUOSION,  as  applied  to  Iron  Traversing  Platfonns,  Gun  Carriages, 
and  outsides  of  Guns. 


44  01.  anti-corrosion. 

4 OK.  Grant’s  black. 

2 oz.  red-lead. 

^ gal.  linseed  oil. 

y^th  pt.  spirits  of  turpentine. 


To  be  well  mixed,  and  laid  on  immediately ; as 
it  becomes  useless  from  its  hardening  into 
a cake. 


Anii^cormtion. — Quantitift  for  Ordnance,  i(c.,  tvo  coala. 


Guns. 

I>r.  ft.  n>«.  <n. 
32  ..  hi  ..  3 1 
24  ..  9J  ..  2 7 
18  -.9  ..1  10 


CaiTonades. 
pr.  n>. 


32 

24 

18 


1 0 
0 

0 8 


Iron  Carriages  average  45  fts.,  and 
Traversing  Platforms  14|  lbs. 


13-inch  Sea 
10 
13 
10  , 

8 . 


Mortars. 

Ib>.  ns. 
2 8 
..  - I 1 
Laml  ..012 
„ ..0  9i 

„ ..0  6 


Bed. 
2 1 
1 6 
1 1 


The  bores  are  lacquered  with  the  following: 

36  oz.  Cuml)erland  black-Icad. '] 

1 gal.  linseed  oil.  I To  l>e  well  ground  into  the  oil.  and  then 

10  oz.  red-lead.  j Iwiled  slowly  till  thoroughly  incorporatctl. 

1 oz.  lamp-black.  J 

R,  J.  N. 


APPRO.'VCII. — Vide  * Attack  of  Fortbessrs.’ 


APPROACH,  COUNTER.— ride  'Dkfe.sck.* 


ARMAMENT. — Tide  ‘Artillery’  and  ‘Defence.’ 


ARTILLERY,* — This  subject  was  only  undertaken  after  a distinguishe<!  Officer 
of  Artillery  had  declined  to  coritrilmtc  the  Article;  and  it  is  given  for  the  use  of  the 
Army  in  general,  and  in  explanation  of  the  several  Tables  which  have  l>een  supplied 
through  the  kindne^s  of  the  Officers  of  the  Arlillcrj*  Departments. 

* Artillery,’ — in  the  British  Service,  comprehends  ever)'  branch  of  that  part  of  the 
Army,  and  includes  Malerief,  as  well  as  Peraonnei,  besides  the  constructive  and 
scientific  departments. 

Foreign  Artillery,  Marine  Artillery,  (or  Armament  <f  Shipt  of  ITar,)  and  the 
Theory  of  Ariitiery  or  Gunnery,  and  ‘ E^pmenl,*  are  explained  as  they  occur 
alphabetically  in  separate  articles. 


By  Colonel  I.cwi«,  R.E. 
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SECTION  I. 

The  constituent  subjects  of  * /VrtiUery ' may  be  concisely  stated  as  follows : 


f Personnel  . 


Horse  Artillery. 
Rocket  ditto. 
Foot  ditto. 
Invalid  Gunners. 
Master  Gunners. 


f Iron. 


Materiel.  . 


f Ordnance 


j Carriages  . . . . 


< Brass 

Rocket  . . . . 
r Travelling  . . 
^ Standing . . . 
Waggons,  &c. 


{ 

{ 

{ 

{ 


Ammunition  • . . 


Powder. 

Shot. 

Shells. 

Case  or  canister. 


Grape. 

Spherical  case. 


Stores  in  general. 


r Academical  . 


Instruction 


r Fabrication  and 
Construction  . . 


^ Practical 


Elementar}’  Tactics  -I 


Guns. 

Howitzers. 

Mortars. 

Carronades. 

Field  guns. 

Do.  howitzers. 
Small  mortars. 

Field. 

Heav'y. 

Field. 

Siege. 

Wood. 

Iron. 


Mathematics. 

Fortification . 1 fn.  .*  i 
Gunnen-  . . } Thcorehc*!. 

Languages. 

Manufacture  of  powder. 

Do.  of  other  laboratory*  stores. 
Foundry  and  Proof  dcjiartments. 
Carriage  department. 

Repository  course. 

Field  battery  exercise. 

Gun,  mortar,  howitzer,  and 
rocket  practice. 

Infantry  drill,  ami  other  exer- 
cises of  anus. 


These  several  branches  arc  under  the  control  of  the  Master-General  and  Board  of 
Ordnance ; more  especially  as  regards  the  Finance  and  Materiel — The  Personnel  ia 
under  the  immediate  orders  of  the  Master-General. 
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SECTION  II. 

The  adminUtration  of  the  Artillery  (subject  to  the  Master-GcncnJ  and  Bo&nl  of 
Ordnance)  it  distributed  among  the  following  department#;  the  head-quarters  being 
at  Woolwich. 

1.  The  Personnel,  under  a Deputy- Adjutant-General. 

2.  The  Equipment,  under  a Director-General  of  Artillery. 

3.  The  Stores,  before  and  after  conversion,  are  under  the  control  of  a Priu- 
cipal  Storekeeper. 

4.  The  construction  and  fabrication  of  Stores  are  executed  by  the 

Laboratory  Department. 

Carriage  Department. 

Foundr)'  Department. 

3.  The  Theoretical  branch  for  Cadets  is  under  a Licut.-Govemor  in  charge 
of  the  Royal  Military  Academy. 

6.  And  the  Practical  Course  of  Instruction  is  given  under  the  direction  of 
the  above-named  Departments,  l>esides  the  most  necessary  practical  duties 
taught  in  the  Repositor>*. 

Referring  to  the  preceding  heads : 

1.  The  Personnel  of  the  Effective  force  forms  one  regiment  of  Royal  Artillery, 
divided  into  battalions  and  troops,  according  to  the  exigenc)*  of  the  service:  the 
minimum  Peace  Establishment  being  six  troops  of  Hone  Artillery  and  nine  battalions 
of  eight  companies  of  Foot  Artillery;  and  the  maximum  force  has  been,  as  a War 
Establisliment,  equal  to  fourteen  troops  of  Horse  Artillery,  ten  battalions  of  ten 
companies  of  Foot  Artillery,  thirteen  troops  of  Artillery  Driven,  and  two  foreign 
battalions. 

The  Non-Effective  force,  consisting  of  Invalids  and  Master-Gunnen,  are  usually  in 
charge  of  towen  and  batteries;  the  latter  being  Store  Accountants,  and  the  situation 
affords  a liandsome  retirement  to  the  deserving  Non-Commiasioned  Officen  of  the 
Royal  Artillery. 

The  Dittribuium  of  the  Personnel  Into  Horse  Artillery,  destined  to  move  with 
Cavalry;  Foot  Artillery,  attached  to  field  batteries,  generally  acting  with  Infantr)-; 
and  the  Artiller}*  for  garrison  and  Colonial  duties,  is  arbitrary ; and  the  whole  is  still 
one  regiment,  the  men  and  Officers  being  applicable,  in  the  course  of  service,  to  all 
these  duties  at  the  pleasure  of  the  Master-General,  as  circumstances  may  direct. 

2.  The  Equipment  of  Artillery  for  the  field,  for  coast  defences,  sieges,  and  the 
armament  and  defence  of  places,  is  a combination  of  the  elements  of  men,  maUhiel, 
and  hones,  neccssan-  for  those  services;  and  is  orgmisfd  by  the  Department  of  the 
Director-General  of  Artillery.  Under  his  control,  these  Equipments  for  the  Field 
are  for 

Horse  Artilleiy. 

Rocket  Artillery. 

Field  Foot  Artillery. 

Mountain  AitiUery. 

Artillery  of  Reserve  or  Position. 

And  the  Equipments  of  Heavy  Artillery  are  for 

Siege  Artillery. 

Artillery  for  Coast  Defences. 

Artillery  for  the  Armament  of  Places. 

3.  Artiller)'  Stores,  and  materials  for  convenion,  are  generally  obtained  by 
contract,  and  pla<.'ed  in  charge  of  the  Storekeeper-General's  Department  for  dis- 
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tributlon  or  for  conversion,  as  explained  in  the  following  paragraph,  or  in  the 
Equipments  named  almvc. 

4.  The  construction  and  fabrication  of  Artillerj*  from  the  materials  into  the 
component  parts  of  ammunition,  ordnance,  and  carriages,  are  executed  in  the  Royal 
Arsenal,  Woolwich ; and  the  proof  of  those  articles,  when  furnished  by  private  indi’ 
viduals  or  companies,  forms  an  important  branch  of  the  Artillery  service. 

5 and  6.  Tlie  Elements  of  Instruction  referred  to  in  the  preceding  Synopsis  arc 
fully  adequate,  theoretically  and  practically,  to  render  the  men  and  Officers  excellent 
Artillerists. 

In  concluding  the  description  of  the  arlministration  and  organisation  of  the  Royal 
Artillery,  it  should  be  explained  that  this  arm  of  Her  Majesty’s  forces,  after  leaving 
the  establishment  at  Woolwich,  is  under  the  command  of  the  General  Commander- 
iii-Chief  of  Her  Majesty's  Land  Forces,  and  obeys  all  Commanders  of  forts,  districts, 
garrisons,  and  colonics,  with  all  troops  of  Her  Majcsty'’s  Army,  subject  to  certain 
responsibilities  of  economy,  detail  and  expenditiu'e  of  money  and  stores,  to  the 
Master-General  and  Bexard  of  Ordnance. 

SECTION  111. 

The  application  and  proportion  of  Artiller;’  to 
Field  and  Positions  . . -s 

Sieges I Sec  ‘Composition  of  Batteries,*  Table  1.; 

Armament  of  Places,  and  | and  ‘ Equipment.* 

Coast  Defences  . . 

As  there  is  no  regulated  or  fixed  principle  in  the  application  of  Artillery  to  the 
several  services  before  mentioned,  and  as  the  question  interests  every  branch  of  the 
British  Army,  the  following  data  are  given  as  the  probable  basis  for  the  anuaroent  of 
batteries. 


SECTION  IV. 

JrtiUery,  applicahU  to  the  field,  consists  of 

Horse  Artillery  Batteries. 

Field  Foot  „ „ 

Mountain  „ „ 

Rocket  „ „ 

and  Artillery  of  Kesen'e  or  Position. 

1.  The  batteries  of  Uoree  Artillery  are  usually  composed  of  6-poundcr  brass  guns, 
and  12-pounder  howitzers  in  batteries  of  six  pieces,  as  best  adapted  to  move  with 
Cavalry.  See  Tables  F.  I. 

2.  The  armament  of  the  Field  Foot  Artillery  attached  to  the  Infantry  Corps  when 
the  roads  arc  tolerably  practicable,  are  now  formed  of  9 -pounder  brass  guns  and 
24-pounder  brass  howitzers.  See  Tables  F.  I.  But  as  the  difficulties  of  moving 
Artillery  increase,  so  must  the  calibre  of  the  ordnance  be  reduced.  The  field 
batteries  in  tbc  early  part  of  the  Peninsular  War  consisted  of  3 and  6-poundcr  brass 
guns,  and  of  5^''  and  4^"  howitzers:  at  the  conclusion,  9-poundcr  guns  were  used. 

3.  The  Mountain  Artillery  is  usually  limited  to  3-pounder  brass  guns,  and 
howitzers,  conveyed  on  the  backs  of  mules : the  difficulty  of  transport  renders  it 
convenient  to  com{?ose  these  batteries  of  three  guns  and  one  howitzer,  as  the 
ordnance  carriage  and  ammunition  have  to  be  fixed  on  pack-saddics.  Sec  Tables 
P.  and  1. ; * Carriage,*  PL  XXIX.;  and  ' Equipment.* 

If  the  animals  for  the  conveyance  of  Mountain  .Artillery  arc  not  well  accustomed  to 
carr)'  weights  on  their  backs,  and  used  to  mountain  roads,  tbe  appUcaiiun  uf  this 


Digitized  by  Googl 


ARTILLERY.  47 

branch  of  Field  Artillery  is  almost  impracticable ; and  the  battery,  at  best,  is  in- 
effective. 

Rocket  Artillery  for  the  i^eld  seems  more  applicable  to  countries  vrithout  roads 
than  Mountain  Artiller)';  and  also,  where  they  are  much  intersected  by  rivers,  and 
in  marshy  or  boggy  districts;  as  well  as  for  Advance  Guards.  Hitherto,  their 
practical  effect  has  not  I>cen  satisfactory.  See  Table  J. 

ArtiUerjf  of  Potition  or  Heterve  may  be  composed  of  9 and  12-pounder  brass 
guns,  and  32>pounder  brass  howitzers;  or  the  18-pouoder  iron  gun,  with  an  8-inch 
iron  howitzer:  if  of  brass,  the  batteries  consist  of  six  pieces;  if  of  iron,  only  four. 
This  description  of  heavy  Field  Artillery,  in  offentive  operations,  becomes  ‘ Artillery  of 
Reserve,'  to  be  brought  forward  in  critical  |ieriods  of  attack,  or  to  insure  success 
when  the  adverse  forces  begin  to  waver;  and  it  is  peculiarly  adapted  to  the  attack  of 
posts  and  villages.  In  dff&ruive  operations  it  may  be  termed  * Artillery  of  Position,' 
for  the  occupation  of  the  prominent  features  in  the  field  of  battle,  and  commanding 
ground  securing  the  position  by  its  superior  fire.  See  Tables  E.  F.  I. 

The  proportion  of  Field  Artillery  to  an  army  is  generally  regulated  by  the  descrip- 
tion of  the  country  in  which  the  army  is  to  act,  and  the  means  of  transport ; hut  these 
should  rather  decide  the  nature  of  the  ordnance  to  be  employed  than  the  quantity, 
considering  the  vast  resources  of  Great  Britain.  With  the  Anglo-Portugucsc  army  in 
the  Peninsula,  the  proportion  of  Artillery  was  one  to  every'  thousand ; and  with  the 
army  of  occupation  in  France,  it  was  three  to  every*  thousand  men.  NaiioleoD 
preferred  two  to  every  thousand,  with  a large  proportion  of  ammunition;  and  this 
rule  seems  to  be  admitted  in  modem  armies. 

And  the  proportion  of  two  pieces  of  ordnance  for  every  thousand  Infantry  may 
be  found  l>etter  suited  to  our  service,  considering  how  much  the  perfection  of  the 
Infantry  force  diminishes  the  quantity  of  Artillery  necessary  for  an  army. 

Therefore,  taking  an  army  destined  for  the  field  as  60,000— of  which  50,000  is 
Infantry — 7500  Cavalry,  and  about  2500  Artillery,  the  maximum  number  of  pieces 
of  Artillery  will  be  100  in  the  proportion  of 

5 batteries  of  Horse  .\rtillery,  or  30  pieces  for  5 brigades  of  Cavalry. 

9 l>atteries  of  Field  Artillery,  or  54  pieces  for  8 divisions  of  Infantry. 

3 batteries  of  Reserve  or  Position,  16  pieces  for  the  whole  force. 

Whether  four,  six,  or  eight  pieces  shall  be  the  strength  of  the  batteries,  is  generally 
a professional  or  Artillery  question ; but  Us  consisting  of  six  does  not  appear  to  be 
imperatively  necessary. 

It  would  seem  desirable  to  establish  as  a principle,  that  the  Field  Foot  Artillery 
attached  to  Infantry*  should  not  possess  the  mobility  of  Horse  Artillery;  and  that  the 
latter  should  not  have  the  power  of  the  fonner,  by  being  armed  with  pieces  of  heavy 
calibre,  as  the  efficiency  of  Horse  Artillery  depends  upon  the  facility  of  moving  and 
supporting  Cavalry* 

SECTION  V. 

HKAVY  ARTILLCnr. 

1.  Jpplieation  qf  ArtiUfry  to  Siege$. — In  the  consideration  of  this  subject  also, 
the  same  two  important  points  have  to  be  decided — the  nature  of  the  ordnance  to  be 
employed,  and  the  quantity.  Adverting  to  the  several  sieges  during  the  last  wars, 
and  the  suggestions  offered  on  the  experience  obtained  from  those  events,  the  fol- 
lowing inference  is  drawn  as  to  the  nature  of  Artillery  necessary  for  a siege  operation. 

NATORB  or  ORDNANCB. 

That  the  24-poundcr  iron  9 feet  6 inch  gun  should  be  generally,  if  not  inva- 
riably, used  for  direct  fire  and  brcacliing. 
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Thtt  the  8>inch  iron  howitzer,  with  the  24*poun<ler  iron  gun,  U most  tuitable  for 
enfilade  fire,  as  well  as  for  the  demolition  of  parapets  and  exposed  scarps  when  placed 
in  the  first  parallel. 

And  that  the  10-inch  iron  mortar  lie  adopted  for  vertical  fire,  whether  used  for 
bombardment  and  the  destruction  of  the  magazines  and  platforms,  or  ultimately  as 
pierriers,  this  latter  piece  not  being  known  in  our  senice. 

Tlicse,  with  a proportion  of  small  mortars,  will  be  found,  as  regards  the  nature  of 
the  ArtiUeiy  neccssar)’,  more  effectually  to  produce  early  and  successful  results. 
Although  the  12  and  18-pounden  iron  giini  arc  still  among  the  enumerated  de- 
scriptions of  ordnance  for  the  attack  of  places  (see  Table  E.),  experience  does  not 
justify  their  use,  except  in  cases  where  nuue  other  can  be  obtained ; and  as  Sir  John 
Joues,  in  his  ' Journals  of  Sieges,*  obser>es,  **  It  is  neither  vertical,  ricochet,  nor 
direct  fire  alone,  hut  a judicious  combination  of  the  three  which  will  prove  irre- 
sistible;*’ and  hence  the 

24-pounder  gun  for  direct  fire, 

8-inch  howitzer  for  ricochet,  and 
10-iuch  mortar  for  vertical, 

are  proposed  for  a battering  train  of  heavy  artillery  to  accomplish  these  objects. 


aUANTITY  or  ORDNANCE. 

l^c  quantity  of  ordnance  necessary  U equally  important  in  the  attack  of  places. 
There  is  a considerable  difference  in  the  authorities  hitherto  given  of  the  numl>er  of 
pieces  of  .Artillery  required,  and  the  experience  obtained  in  the  reduction  of  for- 
tresses rather  shews  that  the  quantity  used  was  guided  by  expediency  and  the  acci- 
dental resources  of  the  moment. 

The  following  pro)>ortion  has  been  adopted  (by  a Committee  of  Artillery  Oflicers 
in  1819,  vide  * Equipment,*)  as  a siege  equipment  or  battering  train,  and  100  pieces  of 
heavy  ordnance  is  given  as  the  basis  for  all  future  siege  operations. 

^ 24 -pounder  gtms  . . . 40  pieces.  ' 


Iron . . 


12  „ „ . . . 20 

t Howitzers 15 

Mortars 25 

mortars 20 

20 


rsii 

'l4f 


100. 


• 40. 


But  independent  of  the  objection  to  the  use  of  12-pounder  guns,  which  did  not  meet 
the  sanction  of  the  Duke  of  Wellington,  proposed  for  enfilade  fire,  and  the  small 
number  of  howitzers,  the  quantity  recommended  does  not  seem  a convenient  number 
to  divide  for  inferior  attacks;  and  it  is  questionable  if  the  numl^er  is  adequate  as  a 
maximum  proportion. 

It  is  suggested  therefore  to  establish  a minimum  quantity  for  the  smallest  siege 
0]ic  ration. 

Major-General  Sir  J.  Ourgoyme,  in  the  article  * Attack,*  considers  25  pieces  of  heavy 
ordnance  as  the  minimum  battering  train  to  l)cloDg  to  an  army  for  the  reduction  of  forts. 

Without  adopting  this  for  a minimum  force,  it  is  proposed  to  consider  30  pieces 
of  hea>7  ordnance,  with  a proportion  of  brass  mortars,  as  a small  battering  train  for 
an  Artillery  siege  equipment,  in  the  proportion  of 

{24-iK)uiider  guns  . . . . 15,  or  } 

B-in.  how  itzers  . . . . 10,  or  J > 30. 

1 0 mortars 5,  or  ^ J t 


n f mortars 


5,  or  I I jp  See  ' Construction  * of 
5,  or  4 / ' Artillery,  Sect.  vi. 
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This  Tninimam  siege  equipment  it  will  be  found  more  convenient  to  double,  triple, 
or  quadruple,  than  to  divide  the  larg<!r  proportion  of  100  pieces  of  heavy  ordnance 
for  the  attack  of  fortresses  of  second  and  third,  or  fourth  orders. 

Sir  J.  Junes  proposes  for  a siege  equipment, 

{2-l>pounders 40  *| 

IS.pounders  or  heavy  howitzers . 20  ^ 106  pieces  of  heavy  artillery. 
Mortars 46  J 


The  * Aide-Memoire  k Tusage  des  Officiers  d'AitiUerie,’  (edition  of  1044,)  gives  the 
following  as  a siege  equipment : 


Drau 


24-pounder  guns.  . . . 

. .40" 

16  ff  f,  • • • ■ 

. . 40 

S-in.  howitzers  (22’^*.)  . , 

. . 40 

10-in.  mortars  (27^.)  . . 

. . 15 

8-in.  „ . . 

. . 15 

Pierriers 

. . 12j 

162  guns  of  heavy  artillery. 


And  in  the  same  work  the  following  examples  arc  detailed  of  dilTcrent  siege  equip- 
ments: 


As  proposed  by 

Pieces  of 
Ordnance. 

In  the  proportion  of,  per  100, 

Guns. 

Howitzers. 

Mortars. 

Pierriers. 

Vauban  

160 

70 



15 

15 

Bousmard  .... 

168 

50 

18 

22 

10 

Durtubie 

207 

62 

12 

18 

K 

Diipuget 

200 

65 

12 

18 

5 

Gassendi 

160 

62 

15 

15 

8 

Austrian  Equipment  . 

178 

45 

13 

35 

7 

Prussian  „ 

142 

60 

15 

20 

5 

It  appe.ars  likewise  in  Jones’s  ' Sieges,*  that  the  under-mentioned  pieces  of  artillery 
were  in  battery  at  the  attacks  of  the  following  places  by  the  British  Army,  upon 


Guns,  Iron. 

Howitz.,  Iron.  'Carron. 

Mortars,  Iron. 

Field  Ordnance. 

24-prs. 

18-prs. 

5^-in. 

8-in. 

8-in. 

10-in. 

13-in. 

Brass  pieces. 

Ciiulad  Rodrigo 

23 

4 









2 

Third  siege  of  1 
Uadajos  . . j 

16 

20 

16 

- 

- 

- 

- 

4 

St.  Sebastian  . 

30 

6 

— 

7 

15 

1 

— 

And  in  the  ‘ Aide-Memoire  d'Artillerie,’  the  following  were  in  battery*  in  the  French 
sieges  iu  Spain : 


Number  of 
Pieces  of 
Ordnance. 
18 

In  the  proportion  of,  per  100, 

Mequinenza 

in  1810 

> 

Guns. 

55 

Howitzers 

» 

Mortars.  Pierriers. 
45  — 

Ciudad  Rodrigo 

„ 1810 

50 

58 

16 

22  4 

Almeida  . . 

„ 1810 

67 

62 

18 

13  7 

Tortosa . . . 

„ 1810 

50 

40 

60 

— 

Lerida  . . . 

„ 1810 

40 

6 

15 

15  — 

Tarragona  . . 

t.  IHll 

66 

— 

— 

— — 

Badajus . . . 

M IBU 

54 

62 

23 

15  — 
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These  examples  are  to  be  taken  only  as  matters  of  fact,  of  vhat  has  been  effected 
under  the  then  existing  circumstances,  and  the  resources  of  the  French  and  British 
Armies,  Imth  distant  from  their  scTcral  depots ; but  it  is  the  discrepancy  of  the 
several  propositions  given  in  the  authorities  before  quoted  which  suggests  the 
proportion  herein  advocated,  of  having,  as  l>efore  stated, 

24>poundcr  guns  fths. 

8>inch  howitzers  |ths. 
lO'inch  mortars  ^th. 

And  which,  however,  corresponds  nearly  with  the  latest  siege  equipages  recommended 
by  the  French  Officers  in  1844,  more  particularly  in  the  introduction  of  the  large  pro* 
portion  of  B-inch  howitzers ; and  Sir  John  Jones,  iu  his ' Journals  of  Sieges,'  Note  29, 
observes,  the  recent  improvements  in  the  8>inch  and  10-inch  howitzers  will 
naturally,  in  future  sieges,  be  made  to  supplant  m(»t  of  the  guns  hitherto  used  for 
enfilading/' 

The  arrangement  combines  the  advantages  of  effect  and  simplicity,  as  likewise  of 
economy  in  the  application  of  three  descriptions  only  of  heavy  ordnance  to  the  attack 
of  ]>laces,  and  affords,  by  adopting  a minimum  quantity  (30)  for  siege  equipments, 
much  convenience  in  transport,  when  embarked  for  any  0]>eratioiis  of  an  Army  not 
specifically  arranged  beforehand,  but  assumed  on  the  probable  wants  of  a campaign. 

The  scheme  of  adopting  small  siege  equipments  instead  of  the  maximum  of  the 
several  propositions  of 

100  of  the  Committee  of  Royal  Artillery, 

100  of  Sir  John  May,  Royal  Artillery, 

106  of  Sir  John  Jones,  Royal  Engineers, 

162  of  French  Artilleiy  Officen, 
or  200  of  several  authors, 

is  left  for  consideration;  but  the  disuse  of  12  and  18-poundrr  guns  U a simple 
question  of  calculation,  the  effects  of  these,  as  to  time,  being  in  the  experiments  at 
Metz,  in  1834,  the  inverse  ratio  of  the  weight  of  shot ; and  the  effect  calculated  for 
the  destruction  of  the  parapets  and  traverses  may  be  considered  in  the  inverse  ratio 
of  the  cubes  of  the  diameter  of  the  shot  or  shell  of  the 
8-inch  howitzer 
24-pouoder  gun 
18  „ 

and  12  „ 


And  whether  it  is  a question  of  time,  effect,  or  economy  of  transport,  this  proposition 
for  Artillery  for  sieges,  consisting  of 


H . 

s 


{GO  — 24-]Hmnder  guns  . . or,  4 x 15  't 

40  — 8-iu.  howitzers  . . „ 4 x 10  I 30 

20  — 10-in.  mortars  . . 4 x 5 J 


120  and 

40  — Small  brass  mortars  . 


160 


4 X 10  10 

40 


is  suggested  as  embracing  either  jtart  or  the  whole  of  these  arlvantages. 

It  is  auumed  that  a com^imnding  Engineer  Equipment  will  accompany  it,  and  not 
with  the  expectation  of  reducing  a place  with  Artillery  alone. 

In  the  ‘ Application  of  Artillery  to  the  Field,'  there  is  a proposition  for  retlucing 
small  posts  by  means  of  Artillery  of  Reserve ; and  this,  and  wliat  other  proportion  of 
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Reid  Artillery  may  be  attached  to  the  besieging  army,  will  serve  to  arm  the  works 
constructed  to  protect  the  flanks  of  the  parallels,  and  for  use  against  sorties. 

2.  Coiut  D^enett. — The  arrangement  best  suited  for  the  armament  of  maritime 
places  and  l>atteries,  for  the  protection  of  harbours,  roadsteads,  riven,  and  coasts,  is 
the  combination  of  the  5G-pr.,  32>pr.  long  iron  gun,  13>inch  iron  mortar,  and 
8-inch  iron  howitzers,  for  all  positions ; and  none  under  these  calibres  should,  it  is 
conceived,  be  mounted  in  coast  defences,  to  contend  with  the  present  armament  of 
ships  of  war.  Since  the  introduction  of  the  large  calibres,  the  use  of  this  heavy 
ordnance  has  become  indispensable  for  coast  batteries ; but  the  application  of  those 
pieces  seems  limited  to  peculiar  instances,  in  consequence  of  their  immense  w*eight, 
and  the  impracticability  of  using  them  when  mounted  on  traveniog  platforms  firing 
over  a parapet  7 feet  high.  The  56-pounder,  or  Monk’s  gnn,  of  11  feet  in  length, 
and  97  cwt.,  is  preferred  for  Land  Service,  for  which  a traversing  platform  is 
provided,  since  this  gun  has  been  introduced ; and  the  range  and  accuracy  of  its  fire 
renders  it  superior  to  tlie  68-pounder,  or  to  the  80-pounder  Paixhans'  guns ; the 
68-pounder  haring  the  advantage,  however,  at  present,  of  throwing  8-inch  shells, 
and  hollow  as  well  as  solid  shot,  though  tliis  last,  only,  can  be  used  red-hot. 

The  24-pounder  gim,  9 feet  6 inches  in  length,  is  much  esteemed  by  Artillerists, 
on  account  of  the  facility  of  working  it,  and  its  eflTectivcness  against  shipping:  as 
there  is  a vast  number  in  the  Service,  they  will  be  necessarily  placed  in  coast 
defences  for  some  time. 

It  appears  that  the  relative  importance  of  Artillery  for  Coast  Defences  in  these 
suggestions  is — 

The  32-pounder  gun. 

13-inch  mortar. 

8-inch  howitzer,  or  gun. 

56-pounder  gun. 

24-pounder  gun. 

The  application  is  more  fully  explained  in  the  article  ‘ Defence  * of  Coasts. 

3.  The  Application  qf  Artillery  to  the  D^ence  qf  Placet. — There  docs  not  appear 
to  be  any  rule  in  our  Service  for  the  armaments  of  forts  and  fortresses.  In  the  French 
Service,  by  their  latest  regulations  on  this  head,  it  is  directed  that  the  fortified  places 
should  consist  of  three  classes,  according  to  their  relative  importance;  and  the 
ArtUleiy  necessary  is  divided  into  two  portions,  the  one  being  appropriated  for  the 
immediate  security  of  the  place,  and  the  other  which  is  necessary  to  sustain  a siege : 
the  former  is  always  mounted  in  battery,  and  the  latter  placed  in  store. 

The  quantity  necessary  for  the  immetliate  security  of  the  place  is  calculated  at  10 
per  bastion,  which  provides  for  the  armament  of  the  salients  and  flank  defences,  as 
well  as  for  the  emplacement  of  the  heavy  mortars ; but  that  requisite  to  sustain  a 
siege  must  depend  on  the  extent  of  the  works  generally,  and  is  determined  from  the 
best  and  latest  authorities : thus  fortresses  of  the 

S 

Rrst  class,  consisting  of  10  sides  and  upwards  to  the  right  line,  will  require  1 10  pieces. 
Second  class,  „ 6 to  10  sides,  of  180  toises  front,  „ 70  q, 

Third  class,  „ 4 to  5 sides,  of  150  toiscs  front,  „ 30  „ 

in  addition  to  the  10  per  bastion. 

The  French  authors  adopt  the  following  mode  of  expressing  the  total  number  (x) 
of  Artillery  necessary  for  a fortress,  on  having  the  number  of  bastions  (m)  and  the 
value  of  S,  as  given  above : 
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m X lU-f  S representmg  the  quantitj  for  tlM>  front  of  attack ; thus,  supposing 

the  octagon  the  work  to  he  armed,  the  quantity  required  will  be  B x lO-f  70«  150  pieces. 
The  proportion  of  Artillery  is  usually  of  hea>7  guns. 

„ howitzers. 

„ mortars. 

„ held  pieces. 

The  nature  and  disposition  of  these  being  regulated  by  the  prerions  arrangement 
explained  of  providing  for  the  immediate  security,  and  the  Artiller)'  necessary  to 
sustain  a siege. 

For  the  tirst  it  is  snggested  that  the  armament  might  adTantageously  in  our 
Service  consist  of 

32*pounder  gims  for  the  salient  angles  of  the  bastion,  monnted  on  traversing  platforms. 
24  „ for  the  flank  defences,  on  ground  platforms. 

10-inch  howitzers  in  the  salient  angles  of  ravelins,  en  barbette. 

13-incli  mortars  in  the  bastions,  for  vertical  fire. 

Tliis  Artillery  for  Immediate  Defence  will  be  used  likewise  during  the  early  periorl 
of  attack,  the  number  necessary,  as  almve  stated,  being  ten  per  l)astion. 

Tliat  necessary  to  sustain  a siege,  in  addition  to  the  above,  should  consist,  it  is 
conceived,  principally  of  IB-poundcr  long  iron  guns,  on  travelling  carriages. 

6^  howitzers  (Dundas)  ditto. 

6^  mortars.  Sec  * Construction,*  Section  vi. 

These  being  in  store  previous  to  the  investment. 

As  an  example  to  explain  the  quantity  and  nature  of  Artillery  necessary  for  an 
octagon  under  both  emergencies.  In  the  proportion  of  and  the 

following  is  given. 


Nature  of  Work. 


Octagon. 


Howitzers.  Mortars.  Field  pieces.  Total. 


a.  c.  /.  b.  f(. 

Jr.  pr.  pr.  ui.  m. 

2 24  IB  10  Cl 


A.  i.  *. 
in.  in. 

8 64  nra&s. 


For  Immediate  Security  8 
To  sustain  a Siege  . . — 


32  — 
8 27 


8 — 
— 7 


24  — 
— 11 


8 40  27 


75 


8 7 


15 


24  11  10 


15  J 


80 

70 


150 


ra.  To  be  mounted  on  salient  angles  of  all  bastions  of  Enceinte ; those  of  the 
fronts  attacked  being  brought,  after  the  first  period,  to  the  curtains  of 
collateral  fronts. 

I 5.  To  be  mounted  in  salients  of  ravelins;  those  of  the  fronts  attacked  being 
removed  to  angles  of  the  shoulder  of  the  collateral  bastions. 

I e.  For  the  flank  defences ; those  of  the  fronts  attacked  l>eing  reinforced  at  the 
second  |)eriod  of  defence. 

d.  To  be  divided  off  to  the  several  bastions. 

e.  in  the  outworks  and  for  sorties. 

f.  For  the  second  period  of  defence,  and  armament  of  the  faces  of  the  fronts 
of  attack. 

Ditto. 

I h.  For  the  outworks  at  the  second  period  of  defence. 

For  the  covert-way  at  ditto. 

Tills  arrangement  is  arbitrary  , and  suggested  when  a choice  of  .Artillery  is  pcnnitloJ: 
for  those  places  already  armetl,  it  is  not  pro]K>sed  to  disturb  the  selection  made. 
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In  the  event  of  the  fortress  having  an  interior  elevated  line  of  works,  or  cavaliers, 
commanding  the  Burrouiiding  country,  the  hcavT  56-puuDder  gun  would  serve, 
particularly  for  the  early  period  of  defence. 

In  maritime  places,  the  Artillery  for  the  sea  faces  will  be  regulated  by  tlie  rules 
providing  for  the  armament  of  coabt  defences. 

The  selection  of  Artillery  for  the  defence  of  fortresses  is  not  based  u{>on  the 
principle  which  guided  tlut  proposed  for  tlie  attack ; the  latter  liaving  in  con- 
sideration the  difficulty  of  transport,  which  in  the  former  is  of  minor  importance. 
Hence  the  13-inch  mortars,  10-inch  how-itzers,  and  32-pounder  guns,  arc  proposed 
es|>ecia]ly  for  the  early  period  of  defence ; and  the  24-pounder  guns  for  the  flank 
defence,  as  combining  calibre  with  facility  of  working  the  pieces. 

For  the  second  period  of  defence,  the  18-pounder  guns  and  6^  howitzers  are 
selected,  their  mobility  twing  of  some  consequence  at  that  pcrio<l;  and  the  shot  or 
shell  of  those  pieces  l)eing  quite  equal  to  penetrate  the  newly-formed  parapets  of  the 
besiegers.  The  6^  mortars  arc  propose<l  under  the  supposition  that  they  will  be 
brought  into  the  Service. 

SECTION  VI. 

COXSTJUJCTION  OF  ABTIU.ERY. 

Some  remarks  are  now  offered  with  the  preceding  observations  on  Artillery,  and 
with  reference  to  the  Tables  of  dimensions,  wxights,  and  ranges  of  iron  and  brass 
ordnance  fur  {.and  Service. 

The  Tablet  A.  D.  C.  ^lo  not  correspond  precisely  with  what  has  been  suggested  as 
applicable  in  the  precciling  imrt  of  this  Pai>er  to  the  ditfereut  services  detailed  for 
the  field,  for  sieges,  defences  of  coasts  and  harbours,  and  for  the  armament  of  places, 
as  those  propositions  arc  fouiide<l  upon  the  iuqirovcment  of  Artillery,  which  implies 
the  abandonment  of  a lat^  proportion  formerly  in  use. 

For  example.  At  an  cariy  period,  the  short  and  small  calibre  iron  guns  were 
introduced  for  the  convenience  of  the  Navy;  such  as  the  G,  9,  and  12-pounder  gnus 
of  various  weights.  For  the  same  purpose  the  carrunadcs  were  brought  into  the 
Service,  from  the  12  to  the  68-i>oundcr;  they  were  generally  adopted  for  Land  and 
Sea  uses ; and,  at  the  close  of  the  war,  a species  of  ordnance,  combining  the  gun 
and  corronadc,  was  introduced  by  Sir  Wni.  Congreve  for  the  armament  of  ships. 
These  varieties  are  nearly  all  set  aside  in  the  British  Navy,  and  it  is  armed  generally 
with  one  calibre* — the  32-poundcr,  of  different  lengths  and  weights,  adapted  to  the 
size  of  the  vessel ; thereby  insuring  an  effective  gun,  as  well  as  establishing  uniformity, 
and  preventing  confusion  in  serving  the  ammunition.  The  larger  vessels,  from  the 
frigates  upwrards,  have  a proportion  (about  -^th)  of  the  68  gun,  for  firing  shot, 
shells,  or  hollow  shot. 

As  one  department  (that  of  Artillery)  supplies  all  the  Ordnance,  whether  for  the 
Land  or  the  Sea  Services,  these  changes  throw  a great  quantity  into  store ; and  they 
are  used  as  the  drcumstaoces  require. 

Adverting  to  the  construction  of  ArtiUciy’  and  the  alrave-mentioned  variety,  it 
would  seem  desirable  to  establish  for  the  Latid  Service  one  constniclion  peculiarly 
suited  by  its  calibre,  so  that  the  piece  shall  be  must  perfect  of  its  kind,  in  rcsiiect  tu 
its  range  and  weight;  and  the  tenns  Might,'  'medium,'  and  'heavy’  should  be 
obsolete ; this  distinction  being  unknown  to  other  Services,  except  those  in  which 
our  system  has  been  copied.  In  making  a selection  amongst  pieces  of  different 
calibre,  the  decision  will  be  much  influenced  by  the  weight  of  ammunition  thereby 
entailed ; but  when  the  question  lies  amongst  ordnance  of  the  same  calibre  and  of 
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differeot  weights,  there  oui  be  no  economy  in,  no  plea  for,  dragging  along  a gun  of 
imperfect  and  unsatisfactory  character. 

The  following  obsenations  refer  to  construction ; first,  as  regards  the  6^  howitzer, 
lately  introduced  by  Colonel  Dundas  into  the  Semce,  of  10  calibres  and  17  cwt. 
It  would  be  desirable  to  have  as  a corresponding  piece  the  6^  mortar  of  brass,  and 
to  consider  the  4|  mortar  as  too  small  and  inefficient ; the  siuallest  in  the  French 
Artillery  being  15  centimetres,  or  about  6 inches. 

Secondly.  Difficulties  occur  in  siege  batteries  when  the  howitzer  is  used,  in 
consequence  of  the  muzzle  not  entering  into  the  throat  of  the  cmhrazure;  the 
checks  are  then  hlonm  away,  and  the  men  exposed  after  a few  rounds  arc  tired.  Two 
expedients  might  be  adopted  to  remedy  this  inconvenience ; either  to  provide  for 
mounting  the  H-inch  howitzer  on  garrison  carriages;  or,  to  lengthen  the  piece  to  eight 
calibres  corresponding  with  the  68>pounder  carronade;  but  this  last  plan  would 
involve  difficulties  in  building  a travelling  carriage  of  sufficient  strength. 

Thirdly.  If  the  10>inch  mortar  is  considered  sufficient  for  siege  operations,  and  the 
ma.\Lmum  calibre  for  the  mortar  in  the  French  Service  is  27  centimetres  (alwut  10*63 
inches),  the  constmetion  of  a 13>inch  I>and  Service  mortar  of  range  equal  to  that  of 
the  56>pounder  gun — 3500  yards — may  be  worthy  of  consideration  fur  coast 
defences,  and  the  armament  of  places,  as  the  question  of  transport  is  not  of 
importance  in  such  cases. 

I.a8tly.  The  use  of  the  pierriers,  or  stone  mortars,  seems  indispensable  if  siegea 
are  to  be  conducted  beyond  the  third  parallel.  It  has  been  conceived  that  they 
might  be  made  of  a light  construction,  so  as  to  throw  a lai^  shell,  as  well  as  stones, 
from  50  to  60  yards:  prol>ably  if  the  bore  were  cast  in  the  form  of  a truncated  cone, 
the  muzzle  being  15  inches,  and  the  length  of  the  bore  26  inches,  including  the 
chamber,  and  the  thickness  of  the  metal  not  to  exceed  1 inch  in  the  smallest  part  of 
the  muzzle,  not  reckoning  the  mouldings,  the  weight  would  not  exceed  10  cwt. 

The  subjoined  is  arranged  for  throwing  abushel  of  stones  50  to  60  yards,  or  10-inch 
and  8-iuch  shell  about  100  yards.  The  bushel  baskets,  required  so  much  in  the  En- 
gineer Department,  if  made  to  correspond  with  such  form  and  dimensions,  would  pack 
with  ease  into  each  other,  and,  when  nearly  worn  out,  be  scr>*iceable  for  these  pierrien. 

DESIGN  rOB  A BRASS  FXERBIER. 
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Vote  A.  Talile  A. 


Vjitc  B,  'W>lc  B. 
Vote  C,  Table  S. 


TliP  following  pieces  of  Artillery  arc  proposctl  as  sufficient  to  meet  all  the  wants 
of  the  Land  Service,  notwithstanding  the  nunibeni  yet  retained  in  the  SerNicc,  as  a 
matter  probably  of  convenience  and  economy,  as  given  in  Tables  A.  B.  C. 


Howitzers 


Mortars  . 


a.  b. 

b.  e. 
6.  e. 
e. 

d. 

d. 

/ 

6. 

a.  c. 

b.  e. 
d. 

d.f. 

a.  b. 

b.  c. 
b. 

b.  e. 


6H-{K>uiidcr  gtm 
S6  „ 

32  „ 

24 
18 

12  „ 

9 „ 

6 „ 

3 

10  inch. 

« M 

H 

i:t 
10 
8 


and  24. pounder, 
and  12 


■ Iron. 


• Brass. 


Iron. 


• Iron. 


Application . 


' a.  Sea  defences. 

b.  The  armament  of  places. 
J c.  Sieges. 

d.  Field  Artillery’, 

e.  Ditto  of  resene. 

/.  Ditto  for  mountains. 


It  will  be  pcrccivetl,  that  in  the  British  Service  all  the  light  (or  field)  Artillery  is 
at  present  constnicted  of  brass,  and  that  all  the  heavy  is  of  iron. 

For  the  Theory  of  Construction,  see  'Gunnery,*  and  some  valuable  obsen*ations  in 
Jones’s  * Sieges,*  (Note  17,  vol.  L second  edition.)  G.  G.  L. 
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A-  B.  Dimetuion*  and  Weight!  of  Iron  Onlnance. 

C.  Ditto  Bnaa  ilitto. 

D.  Calibres  oi  Ordnance.  Diameters  of  Shot 

ami  Shell. 

E.  Cliarges.  Ranges,  anil  Application  of  Iron 

Land  Sen  ice  Ordnance. 

P.  Ditto,  ditto,  of  Brass  Unlnance. 


G.  DeprcMions  of  Garrison  Artillery  to  the  pre> 

sent  date,  January,  ttM5. 

H.  Depressions  and  Eleratiuns  as  proposed  in 

future. 

I.  CompiwittoQ  of  Field  Batteries. 

J.  Rockets. 


RRMARKS  AND  NOTES. 

Tablrs  a.  B.  C. — Very  few  systrinatir  constructions  of  Ordnance  being  extant,  and  the  ^•ar^eties 
amongst  those  for  guns  of  the  same  calibre  being  notorious,  the  Committee  has  adopted  tbc  plan  of 
giving  one  t^neral  Taldc  of  Dimenaions  for  all  Ordnance  now  in  the  Service,  taking  care,  as  much 
as  iHMsiblc,  to  represent  like  |uirts  in  all  by  tbe  same  letters. 

For  tbe  execution  of  the  very  laborious  task  of  Ailing  in  these  Tables  fixim  actual  admeasurement, 
wc  are  Indebted  to  tbe  teal  and  kindness  of  Captain  Gore,  Royal  Artillery. 

With  reference  to  the  fnniis  of ' Boml'Up  ’ guns,  vrhirh  at  present  bold  an  inlermeiliate  place  be* 
tween  the  * Ordinary  * and  * Millar  * constructions,  the  practice  is  variable,  as  the  operation  itself  was 
experimental.  Generally  speaking,  guns  of  'onlinary'  proportions  were  placed  in  the  lathe,  and 
modiAcd  somewhat  to  Millar's  shspea,  by  tbe  second  reinforce  lieing  sloped  to  nearly  a continuation 
of  tbc  chase,  and  by  the  moulding  l>etids  being  tumid  off  to  Aat  Alleta.  In  some  instances,  metal 
has  been  taken  off  uiaido  and  outside,  whilst  in  uthers  tbe  bore  only  bas  been  increased,  and  that  even 
by  two  calibres. 

In  Carronades,  the  ' length  of  the  bore  * does  not  include  tbe  cup  at  the  muzzle. 

In  mortars,  the  bore  is  divided  into  two  paru  — rhasc  and  chamberi  the  chase  extends  from  the 
face  of  tbc  piece  to  tbe  seat  of  tbe  bottom  of  the  sbell ; tbe  chamber  cntnpriscs  the  mnsioder  of  the 
conic  frustrum  occupied  by  the  charge ; but  in  the  Tables,  ‘ length  of  bore ' is  given  ss  from  tbe  &ce 
of  tbe  mortar  to  the  bottom  of  tbe  chamber. 

P. — This  Tsblc  was  speetmlly  applied  for  as  an  authority,  in  consequence  of  tbe  variation  of  calibres 
of  the  same  denominatioo  ^ thus,  there  are  no  less  than  five  differeot  calibres  for  tbe  3‘j.poundcr,  as 
DOW  in  the  Serrice. — Vide  Griflitbi.  Ed.  3,  p.  01. 

E.— 'Hiis  bas  been  recently  circulated  as  an  order  by  tbo  Master-General  and  Board.  Two 
colunms.  for  calibre,  and  point  blank,  have  been  added  for  this  wfork. 

K. — ('onipUed  from  the  best  authorities,  as  far  as  materials  could  be  obtained. 

J,— This  grim  all  that  is  considered  necessary  for  geocrol  purposes. 
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6*43 

t'O 

3*78 

3*78 

2-03 

4*59 

28*71 

3-63  ^ 4*06 

4-06 

4 

01*6 

19*68 

,, 

17*60 

90*06 

|6*14 

7-0 

0-0 

34*74 

6-62 

3*1 

10-0 

38- 16 

11-23  ^ 10*0 

7*5 

94 

17*06 

18*78 

„ 

14*06 

16-4 

13*0 

3*06 

5*0 

28*14 

0*0 

2*3 

8*0 

46  73 

9*3  1 8*0 

6-0 

14*0 

14*74 

14*0 

11-0 

19*16 

1207 

6*1 

3*1 

2S-7S 

3*4 

2*95 

3*68 

39*73 

3*1 

3*64 

S'Al 

76 

9673 

94*32 

94*09 

34*32 

11*37 

8*63 

59*81 

10*76 

19*0 

39*0 

13*1 

7-SI 

c. 

1 

04*66 

94-63 

23*33 

93*35 

9*75 

7*99 

90*76 

5*83 

13*0 

39*3 

11*6 

6 s 

*7-6 

„ 

96*6 

96*07 

06*78 

8*76 

6*56 

40-69 

8-oe 

10*0 

33-0 

II7 

rs 

S-6 

• 

>T6 

.. 

,, 

10*3 

00-0 

90*0 

7*6 

6*0 

M-0 

,, 

4*75 

10*0 

93-0 

9*58 

9-76 

• 

13*6 

.0 

M 

M 

13*6 

16-f 

16-0 

4*0 

6-0 

24*0 

.. 

3*8 

8*0 

90*0 

7* 

r-D) 

4-33 
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DIAUETERS.t 

Tmnniona. 

Thiekneas 
of  Metal. 

Calibre.  1 

J 

t 

a 

V 

Chamber. 

Note. 

J 

i 

J 

s 

a. 

m 

M 

<1 

a 

•aiVinK 

IV 

i 

Diameters. 

ft. 

s. 

0. 

O'. 

B. 

1. 

J. 

m 

m 

it*e 

m 

11*18 

r 

10*35 

;» 

10*5 

M 

8*05 

:■« 

4-35 

30-01 

4-05 

ITS 

4-63 

74-55 

" 

Nil.  1 

m 

II7 

it*ts 

p-45 

78 

9*65 

7*36 

3*57 

3*87 

18-33 

3-66 

1-59 

4-8 

67-;4 

I>M.  1 

••71 

9*41 

9-0 

«•» 

6*83 

6*75 

3 66 

.'M 

16-58 

3-05 

I-S5 

3-66 

M-35 

Do. 

n 

rs3 

v« 

7*57 

5-51 

8-94 

... 

14-H 

3-.53 

0-95 

9-66 

57-47 

Do. 

n 

r» 

7-» 

6*8 

5-1 

6*9 

5*0 

.7 

3*3 

Il-S 

1-93 

0-97 

3-91 

697 

... 

H 

6-S 

6*1 

5*6 

4-(tl 

6-01 

4*35 

8-36 

... 

ii-a 

1-98 

074 

8-91 

46-0 

Do. 

e-5 

6*1 

8-9 

4*6 

60 

47 

8*8 

2‘6  1 1 1 -5 

3-33 

0-63 

3-95 

45-S 

Do. 

•73 

B-SS 

6-05 

»*«7 

„ 

4*6s 

5*8 

4*38 

8-38 

3-36  ^ 10*95 

3-35 

0-73 

8-91 

31-0 

Do. 

I'M 

I'l 

4*06 

4*66 

„ 

8*74 

... 

s-sa 

3-81 

3*5 

10-1 

1-85 

0-75 

3-01 

57-98 

I>o. 

lt*95 

ir«6 

10*8 

.... 

98 

4-63 

... 

33-8 

4-3 

1*63 

6-3 

61-16 

10-36 

6-3 

5-0 

txt 

11*53 

I#74 

9I6 

10*93 

8*  S3 

4*35 

4*35 

S0'p3 

S‘76 

1-43 

373 

55*58 

876 

..M 

4-15 

tm 

n 

r?» 

r» 

9*45 

8*6 

3*6 

3-6 

16-5 

3-66 

1-58 

4-58 

.36-8 

6-8 

4-53 

3-4 

7*»4 

r» 

r.r 

n» 

6*99 

8*47 

8*17 

3-89 

3*1 

14-6; 

3-53 

i-ia 

4-53 

16*I 

5-1 

3-86 

1-36 

774 

r» 

8*47 

7*7* 

in 

8*47 

8*17 

9*89 

... 

.4.07 

3-53 

1*13 

4*53 

|6'I 

4-8 

3-s6 

3-96 

ru 

rts 

?*w 

7**7 

„ 

8*88 

8*43 

8*85 

3*8 

... 

is-e 

•7 

S-6s 

n-93 

» 

.4. 

... 

ri 

774]  675 

6*43 

0 

7*1 

7' 34 

7*8 

S’S6 

8*5 

13-35 

n-6e 

4*53 

10  13 

3-9 

4-85 

8-5 

tWoMrf.— 1.  Interwie4iat€  Mtoetn  M and  O;  btimg  Uored-vp  guiu. 

rti,  vt  not,  the  diameter  giren  being  that  of  the  conic  fruatrun,  or  of  the  cylinder,  u the  caae  maj-  be. 


\BLE  D. 

' 5Aof  md  SMI ; the  Minimum  erhihitinq  the  ffreateit  ffindaffe  poeeible  to  mnire  accurate  practice. 


Remarks  and  Obeervationa. 


i Shdb  and  hollow 


Bond-op  goB. 


I . The  Uaumnni  Guan  it  a metal  cylinder  of  three  diameter*  In  length,  through 
which  t^  shot  and  aheU  miut  paaat  the  Minimum,  a ring  throusb  which  thrjr 
must  not  pane : the  difference  between  the  two  being  a neemary  allowance  made 
to  the  contraeton  far  error  in  casting;  tbe  Minininm  Gua«  also  deterroming 
when  the  degradation  of  tbe  shot  or  ahell  ahall  hare  proceeded  to  Mich  a length  as 
to  render  them  nnaerviceable. 

>.  The  proportion  of  windage  for  tbe  edder  eooatructHm  of  ordnance,  ria..  Noa. 
4.6.  7,9,aMll.wiwh  kaomewbat  1cm  than  )>97th  part  of  the  diameter  of  tbe  bore, 
haring  been,  in  conaequenee  of  the  great  improvement  in  the  manufacture  of  >hot 
and  anella,  conaidered  no  longer  ncoeaaaiy,  it  baa  been  reduced  in  all  new  eoo> 
atmetiona,  and  variM  from  l-SSodto  l-tstb  part  of  tbe  diameter  of  tbe  bore  s in  no 
caae  eseeedinc  *1  inch,  eren  far  the  largeat  guns.  Tbe  windage  for  a given  nature 
of  ordnance,  mnrerer,  differs  with  the  length  of  the  piece,  in  order  that  a greater 
correctocM  and  preciuon  in  practice  majr  be  obtained ; and  in  the  33-pouodcTs 
there  are  conaeatiently  tbe  following  varietiea  j vU.,  *333  old  oonatruction,  % *175, 
'Its,  and  with  tne  cariunade,  ‘073  of  an  inch. 

Inthe  shorter  piecce,  howitaers  and  mortars,  tbe  windage  U,  fiwthe  same  reason, 
brought  to  the  rery  lowest  practicable  Umh. 


WeightM,  Dimeneiotu,  ^c.  of  Commoii  SktiU, 


PwPleld  Serriee, 
, ^ut..General& 
bawd's  order. 
?th  March,  1843. 


I3«indt. 

lO'ineb. 

8>inch. 

S^'tneh. 

4|*ineh. 

Weight  .... 

1 ewt.  3qrs. 

Sqra.  lOibe. 

1 qr.  18  lbs. 

14  tbs.  0 os. 

7 lbs.  0 os. 

Exterior  diameter 

13-88  in. 

9*89  in. 

7*98  in. 

5-57  in. 

4*43  in. 

Thiekneaa  . . . 

8*05  „ 

17?  » 

17  „ 

Actual  content  of  1 
Powder  . . / 

lUiU. 

4j  n>s. 

3 lbs. 

Bursting  charge  . 

6} 

>»  M 

>1m 

olbs.  lOos. 

olbt.5et. 
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ARTILLERY  TABLE  G. 


Dfpreuion  Guiu  mounted  upon  Garrison  Carriages. 

Dcgrrwi. 


Gun,  upon 
wood  coin. 


Cairo  nade, 
block  trail. 


elevating  screw  and  iron  swing  l)cd. 


8-In.  65  cwt. 

3i 

32-pr.  56  „ 

5 

Wooil  carriage. 

24  50  » 

3 

18  42  „ 

3} 

L 12  34  „ 

2 

' 32-pr.  5fi  cwt. 

4 

Iron  carriage. 

24  50  „ 

18  42  „ 

4 

4 

. 12  34  „ 

3J 

With  rlerating 

screw  alone. 

" 68-pr.  . . . 

Degirea. 

9 

4* 

42  ... 

2 

Woo<l  carriage. 

32  ... 

7 

2 

upon  wood  coin. 

24  ... 

6i 

2 

18  . . . 

G 

,12  ... 

5 

Iron,  upon  depres- 

"  24-pr.  . . . 

14 

3i 

sion  block  and 

18  . . . 

15 

0} 

elevating  screw. 

,12  ... 

16 

2 

upon  the  head  of 

10-inch  iron  . 

1 • 

7i 


N.R. — Sereral  of  the  gun  and  carronade  carnages  at  Gibraltar  and  St.  Helena  arc 
mounted  in  a peculiar  way,  to  give  about  25  degrees  depression. 

Tlie  56>poundcr  gun  has  never  been  mounted,  except  on  a low  traversing  platform. 
This  gun,  as  well  as  all  others,  when  mounted  on  traversing  platforms,  will  give 
aliout  2}  degrees  more  depression  than  when  on  common  garrUou  carriages. 


Tlie  preceding,  Table  G,  gives  the  depressions  as  arranged  to  the  present  date;  the 
following,  Talde  H,  shews  those  proposed  for  the  future,  assuming  the  height  of  the 
genouillere  at  2 R.  3 in.  or  2 R.  4 in.,  that  all  garrison  guns  may  tire  conveniently  over 
it : and  cnrrc$|>on(liug  changes  arc  contemplated  in  the  construction  of  garrison  car- 
riages, 80  os  to  bring  all  guns  to  an  uniform  maximum  Elevation  of  lO^and  a Depres- 
sion of  2° this  last  as  supjKMcd  to  be  sufHdent  for  ordinary  purposes,  and  all  to  lie 
obtainable  from  the  common  coin.  But  when,  as  in  case  of  towers,  flanks  of  baatious, 
&e.,  &C.,  depressions  to  or  7^  arc  often  necessary,  so  as  to  he  able  to  take  up 
ground  beyond  the  effective  range  of  musketry,  the  additional  coin  must  be  used. 
Tlic  carriage  would  possibly  admit  of  more  tlian  the  alwve,  but  the  experiment  would 
be  hazardous  without  cap-squares. 

The  greatest  depression  that  can  be  allowed  with  safety  to  18,  24,  32-pr.  garrison 
carriages,  (which  are  all  without  cap-squares,)  wood  or  iron,  is  7^  oo  traversing  plat- 
forms, and  61°  on  ground  platforms. 

All  elevations  and  depressions  in  Tables  G and  II  refer  to  tbc  horizon,  and  not  to 
the  platform. 


• C*p-»quarf*  are  provided  to  effeet  thw.  In  the  Plate  of  the  earnatre  for  thif  iiieec,  it  » given  as 
wUb  iroo  imnutoa  boxes,  Mnee  supersetlcd  by  eap-stiuares.  Vide  ' Carriage,’  PI.  IV*. 
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ARTILLERY  TABLE  IL 

Table  c^f  Ikt  prfjpo$td  Height ^ ElefaiUm,  and  Hefirewmy  qf  the  foUoving  Ordnanett 
mounted  upon  Common  Garruon  Carrtagee. 
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CnMPOilTIOM 
or  Batt8Bibh. 

nowml*  per  piece. 

)>i«tribution  of 
Aiuniuiiiuon. 

ConmioD  Cose. 
SpheriaU  Cwe. 


C4  ARTILLERY. 

ARTILLERY  TABLE  I. — CoMPOsmox  of  Fif.ld  BATTTRtcs. 

Number  and  Sj/eciet  qf  Carruifftf,  qf  which  Horse  .drtiUery,  or  Field,  Batteries  each 
nature  are  composed. 


Field  Iwtteries.  j Colonial  hatteriM. 

i 

Mountain. 

u.  1 

pr. 

pr. 

pr. 

pr.  1 pr. 

pr. 

pr. 

pr. 

pr. 

Nature  of  batteries  . . 

IB 

12 

9 

6 3 

3 

3 

3 

1 

in. 

pr. 

i 

Nature  of  howitzers . . 

B 

32 

12  ' 4| 

u 

No.  of  guns  .... 

3 

5 

5 

5 3 

4 

3 

3 

4 

Howimtrs 

1 

1 

1 1 

rCuns 

9 

10 

7 

6 6 

4 

* 

* 

« 

Ammunition  j 

carts 

carts 

Waggons  1 Howitzers 

4 

2 

2 

2 1 2 

L 

carts 

Sparc  carriage  . . . 

1 

1 

1 

1 

r Forge  . . . 

1 

1 

1 

1 i t 

♦ 

4- 

aggon  Store  . . . 

2 

2 

1 

> 1 

j,  IMatform  , . 

1 

Store  carts  .... 

1 

1 

' 

1 § 

II 

§ 

5 

§ 

Total  carriages  , . . 

23 

23 

19 

18  12 

« 

4 

4 

4 

No.  of  rounds  per  gun  . 

. 

180 

148 

166 

223  1 154 

165 

165 

108 

232 

„ per  howitzer 

112 

114 

144 

230 1 80 

96 

72 

Tlic  composition  of  the  howitzer  batteries  teems  not  to  have  been  as  yet  decided  on. 


1st.  Tlie  batteries  are  composed  of  five  guns  and  one  howitzer,  with  the  exception 
of  IS-pounder  batteries,  which  are  to  consist  of  three  guns  and  one  B.inch  howitzer. 

2nd.  In  case  of  reserve  batteries  consisting  of  howitzers  only,  to  consist  of  six 
pieces  and  their  appropriate  carriages. 

3rd.  The  number  of  rounds  per  piece  required  to  sustain  an  action  of  some  dura- 
tion has  been  assumed  as  a criterion  to  regulate  the  ammunition  waggon  to  ac- 
company a battery  of  each  nature,  independent  of  reserves. 

4th.  Adhering  to  the  uniformity  of  packing,  and  the  power  of  substituting  one 
limi>cr  or  wa^^n  for  another,  tlie  old  proportion  of  case  shot  was  considered  too 
great;  a diminution  of  it  ha.s  taken  place,  and  that  which  is  to  l>e  retained  is  to  be  of 
one  sort,  viz.,  41  balls  in  tins  for  guns,  which  has  permitted  an  increase  in  the  number 
of  rounds.  The  case  shot  for  howitzers  to  he  not  less  than  4-oz.  halls. 

5th.  The  spherical  case  is  less  efficient  in  the  lower  natures  than  the  higher,  and 
is  altogether  useless  in  the  3-poundcr;  the  average  pro{K>rtion  of  it  to  the  total 
number  of  rounds  per  piece  is  nearly  as  follows : 


* Ammunition  rsmed  on  malm’  baclcji. 

t There  ought  to  be  a amall  forge  for  this  battery,  carrietl  on  two  moles. 

I A forge  on  luirk  of  two  mules. 

^ There  ought  to  be  a small  eart  drawn  by  two  malm,  for  a spare  wheel,  mules’  shoes,  stores,  and 
tent.  /tcc. 

I Two  mules,  for  mules'  shoes,  stores,  and  tent. 
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Spbetical.  Spare 

-*  til  tirf.il, 

Cololual  Scnic«. 


Shaft  to  Trail. 


8<inch  T 
32-pound«r  I , 

2^  Snowilzcr 

12  ” J 

18-poundcr  gun 


i 


* 

12  ■ 4 

9 „ i 

6‘pouader,  light  

6th.  The  proportion  of  ammunition  embarked  for  three  months*  consumption  to 
be  at  least  four  times  the  quantity  iramediatety  accompanying  each  battery. 

7th.  A scale  of  equipments  is  added  for  smaller  ordnance  for  local  circumstances, 
such  as  light  S.pounder  4 feet,  and  Cochom  or  4|-howitzcn  on  carriages  of  single 
draft,  and  carts  for  ammunition,  and  also  for  the  Upounder  ammu7.ette.  These 
pieces  are  ])articularly  adapted  to  the  West  Indies  and  other  Island  Serricet,  where 
the  limited  movements  they  have  to  make  must  be  regulated  by  the  draft  of  mules 
or  by  the  assistance  of  men. 

8tb.  Scales  have  been  formed  for  Mountmn  Service  according  to  the  two  modes  in 
most  frcqttcnt  use  of  the  3.pounder  and  Coehom  and  4}>howitter  of  that  construction, 
viz.,  the  one  by  pack-carriage  altogether,  and  the  other  by  draft,  a shaft  carried  by  a 
mule  attached  to  the  trail  of  the  gun  carriage. 

9th.  The  latter  mode  (the  shaft  to  trail)  is  infinitely  to  be  preferred,  as  being 
easier  for  the  mule,  more  readily  brought  in  and  out  of  action,  as  conveying  more 
ammunition  with  the  same  power,  and  being  able  to  move  on  almost  any  road  over 
which  the  former  is  capable  of  being  transported. 

1 0th.  That  of  pack -carriage  it  quite  ineligible,  and  ought  only  to  he  resorted  to 
when  there  is  no  other  resource.  The  gun  weighs  252  lha.,  and  the  howitzer  280  ft>s. 
Thia  dead  weight  is  concentrated  on  the  top  of  the  mule's  back,  and  if  by  a false 
atep  or  motion  of  the  animal,  the  weight  inclines  over  the  one  side,  the  pack-saddle 
turns  round  and  comes  under  the  mule’s  belly;  the  piece  cannot  be  put  on  the 
aaddle  without  the  greatest  exertion  of  the  men,  and  even  then,  it  requiret  that  the 
animal  should  stand  perfectly  motionless. 

Vide  * Equipment/ — * Artiller}’/ — 'Mountain;'  and  ‘Carriage/  Plate  XXIX. 


ARTILLERY  TABLE  J.— Rockets. 

Gtnentl  Memoranda  on  the  Elevations,  Ranges,  and  Lengths  qf  Fuxe  at  wkieh  the 
Shell  mag  be  expected  to  bur»t  m the  new^pattem  Rochet,  in  which  the  hollow  head 
serves  either  as  Shot  or  Shell. 


24-pounder. 

12-pounder. 

G-pounder. 

3-pounder.  | 

Range. 

Range. 

Range. 

Range.! 

Lengths  of  Composition. 

Elev. 

yd.. 

Elev. 

yds. 

Elev. 

yds. 

Elev. 

yd,,  j 

If  the  whole  length  of] 

i 

the  fuze  be  left  in 
the  shell  . . . 

4r 

3300 

40’ 

3000 

37’ 

2300 

25’ 

1800 

If  the  whole  of  the  fuze  1 

compoaitiou  is  bored 
out,  and  the  rocket 
composition  left  en- 
tire   

27 

2000 

20 

1500 

15 

1100 

12 

850 

If  the  rocket  composi-* 

tion  be  bored  into 
within  one  inch*  of 
the  top  of  the  cone , 

17 

700 

10 

420 

10 

420 

_ 

8 

420 

N.  B. — The  above  have  not  as  yet  been  confirmed  by  any  extensive  course  of 
practice. 

* In  the  94*pounder  1 j inch. 
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ASSAULT. — The  det^l  of  Special  Assaults,  as  regards  the  duties  of  an  Engineer 
Officer,  arc  explained  in  the  articles  * Attack  of  Fortresses,'  ' Attack  of  Posts,'  and 
* Escalade but  the  general  disposition  of  the  troops,  and  arrangements  for  the 
success  of  Assaults — whether  in  the  Attack  of  open,  or  of  walled,  or  fortified 
towns;  or  of  intrenchraents,  fortified  positions,  or  camps, — demand  a separate 
Pa|)er ; and  require  that  tlie  subject  be  especially  submitted  to  the  consideration  of 
persons  who  may  be  entrusted  with  the  guidance  of  such  an  important  operation  in 
the  Field. 

It  is  now  proposed  to  suggest  such  a course  as  will  probably  lead  to  success ; or 
else  support  the  Assault  if  checked  or  defeated. 

1st.  That  the  Officer  commanding  and  responsible  for  the  operation  should  be  in 
immediate  communication  with  the  troops  during  the  Assault ; and  be  present  with 
the  reserve  or  supporting  party. 

2ndly.  The  troops  destined  for  this  duty  should  be  divided  into  two  portions,  tcch 
equal  in  strength  to  three-fourths  of  the  garrison  attacked  tone  portion  being  the 
attacking  party,  and  the  other  half  the  reserve,  or  supporting  party. 

3dly.  Each  column  of  the  attacking  party  will  also  be  subdivided  into  advance — 
main  body — and  support,  whatever  may  be  the  numlxr  of  these  columns. 

4tbly.  The  disposition  of  the  attacking  party,  as  it  reaches  the  point  attacked, 
wUl  be  regulated  by  the  Engineer  Officer,  subject  to  the  Officer  commanding ; the 
necessary  reconnoissance  having  been  made  by  them,  and  the  party  furnished  with 
tools,  ladders,  and  proper  implements,  adapted  to  the  circumstances  of  the  moment, 
as  well  aa  being  accompanied  by  a detachment  of  Sappers. 

fithly.  The  disposition  of  the  reserve,  equal,  as  before  observed,  to  the  whole 
attacking  force,  should  be  regulated  by  Ute  Officer  entrusted  with  the  execution  of 
the  Assault;  and  this  reseire  should  be  accompanied  or  not,  according  to  circum- 
stancea,  by  Cavalry  and  Field  Artillery.  When  these  descriptions  of  force  are  present, 
the  former  should  be  placed  under  cover  or  out  of  gun-shot,  about  1500  yards;  the 
latter  should  be  kept  in  band  until  the  attacking  party  is  engaged,  when  the  guns 
should  be  spread  out  on  the  flanks,  and  open  a vigorous  fire  upon  the  works ; — the 
Infantry,  brought  immediately  in  rear  of  the  attacking  portion  under  cover,  if  possible, 
from  fire  of  grape  and  musketry,  halted  until  the  issue  of  the  first  assault  is  seen. 

Gthly.  It  is  impossible  to  regulate  an  Assaidt  by  any  minute  suggestions  for  the 
advance,  except  to  observe  that  it  is  usual  for  each  column  to  attack  the  salient 
points  of  the  works,  and  least  defended  portions  of  the  place; — to  throw  out 
skirmishers  and  firing  parties  in  front  in  any  cover  aviiilable,  and  keeping  up  a rapid 
and  compact  fire  upon  the  defenders; — to  follow  with  the  Sapi)crs  and  Grenadiers  to 
force  all  obstructions;  and  then  to  advance  the  main  body, — the  supports  of  each 
body  judiciously  plantc<l  in  the  rear. 

Eventually,  as  success  occurs,  and  the  whole  move  on,  points  of  security  should  be 
taken  up,  such  as  the  reverse,  or  the  exterior  slope,  of  the  works;  buildings,  walls, 
as  well  as  gorges,  and  flanks,  which  frequently  give  cover.  Men  should  be  planted 
under  an  Officer  with  instructions  to  take  no  notice  of  the  pele-mele,  but  to  keep  up 
a lic-Rvy  firing  in  front;  employing  the  Sappers  in  intrenching  the  position  taken  up 
by  the  supporting  party,  or  in  collecting  w'aggons,  carts,  carriages,  Ac.,  &c.,  capable 
of  being  made  into  a Ijarricadc. 

7thly.  Either  in  the  supposition  that  the  success  of  the  Assault  is  doubtful,  or 
that  there  is  a check,  or  a repulse, — the  re^ne,  in  the  first  case,  to  render  success 
doubly  sure,  should  move  forward  under  the  Officer  commanding  the  whole  force, 
and  relieve  the  assailants;  the  original  attacking  {tarty  taking  their  ]>lacc  as  reserve 
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as  toon  as  order  can  be  restoretl; — the  Artillery,  brought  into  position  in  the 
openings,  between  the  advancing  roliinins,  and  directed  u|ion  the  retreating  or 
resisting  forces ; and  if  success  is  final  and  complete,  the  Cavalrv',  in  event  of  their 
being  employed,  will  also  move  forwar<i,  cither  through  the  o}>enings  cleared,  or  by  a 
detour,  if  a fortified  towm,  in  pursuit. 

la  the  second  case,  that  of  a check,  the  reserve,  on  the  reconi>oissance  of  the 
Officer  commanding,  will  either  move  forw  ard  in  support  of  the  Attack,  or  to  cover 
the  retreat,  if  further  perseverance  in  Assault  U deemed  impracticable;  the  Artillery 
and  Cavalry  being  warned  as  to  the  intention. 

In  event  of  the  Assault  !>eing  repulsed,  the  reserve,  which  should  l>e  in  ^‘chellon  of 
corps,  haviog  advanced  guanls  in  front,  will  allow  the  retreating  party  to  move 
throngh  the  intervals,  and  the  advanced  guard  will  endeavour  to  check  the  pursuit : 
if  overpowered,  they  will  fall  back  on  the  reserve,  and  (he  whole  may  in  that  manner 
retreat  until  beyond  gun-shot, — there  endeavouring  to  make  a stand,  repulse  the  garri- 
son,  and  if  possible  convert  failure  iuto  success,  if  the  pursuit  has  been  badly  con- 
ducted and  without  due  caution. 

The  Artillery  will  retire  as  soon  as  it  it  certain  that  failure  has  occurred,  and,  by  a 
new  poaition,  cover  the  retreat.  The  Cavalry  will  also  retire,  and  check  any  advance 
of  a similar  force  of  the  pursuing  party. 

Lastly.  As  an  important  rule  in  all  Assaults,  the  composition  of  the  forces  should 
be  by  regiments  or  corps,  and  not  by  detachments : alto,  each  Non-Commissioned 
Officer  sbouk!  be  provided  with  the  meant  oi  spiking  a gun,  for  which  purpose  even 
an  old  nail  is  suflident. 

The  points  here  noticed  are  of  importance  in  all  Assaults,  except  in  partial  attacks, 
as  on  an  outwork,  or  any  particular  work  in  which  a Iwigcment  is  to  be  made ; local 
circumstances  then  regulating  the  time,  the  number  employed,  and  the  mode  uf 
execution. 

The  necessity  of  a sufficient  reserve,  ready  and  at  hand,  in  support  of  the  assaulting 
party,  each  equal  to  three-fourths  of  the  garrison,  or  force,  attacked — and  of  the  im- 
mediate presence  of  the  Officer  commanding,  in  connection  with  the  attacking  force,  is 
infcired  from  the  recollection  of  our  want  uf  success  at  Huenos-Ayres,  and  at  Bergen- 
op-Zoom.  By  the  arrangements  suggested,  an  unsuccessful  attack  may  be  rendered 
less  disastrous  ; and  prevent  checks  and  difficulties  when  on  the  point  of  gaining  the 
object. 

It  frequently  happens,  that  troops  led  to  the  Assault  obtain  a partial  success,  and 
then  are  at  a loss  how  to  proceed:  no  responsible  peraon  being  present  to  direct 
further  operations,  there  is  a pause, — the  defending  party  rallies — attacks  in  its 
turn, — then  romes  a retrograde  movement — confusion,  and  finally — defeat.  Should, 
however,  the  Reeerwe,  topetker  trith  the  Rrsponsiblr  Hbad,  be  at  hand,  these  un- 
toward events  are  not  likely  to  occur ; for  aa  soon  as  success  is  apparent,  the  Reserve 
advances,  further  orders  are  given,  and  final  success  b the  probable  result. 

Indeed,  Assaults,  if  /eaeible,  would  seldom  fail  with  these  precautions;  and  there 
are  few  posts  but  what  are  open  to  assault,  hy  taking  the  proper  opportunity.  And 
no  Officer  entrust^  witli  the  defence  of  a place  should  consider  himself  secure  without 
unremitting  vigilance,  except  in  such  cases  as  works  surrounded  hy  deep  water,  im- 
passable marshes,  or  hy  walls  or  precipices  at  least  37  feet  high ; or  where  the  approach 
is  by  a narrow  causeway,  easily  watched. 

IJ.  G.  L. 
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ATTACK.* — By  Major-Gen.  Sir  J.  F.  Burgoyne,  R.E, 
ATTACK  OF  FORTRESSES. 

NL'MBEB  or  TROOPS  POR  A S180K. 

The  attempt  to  lay  down  a scale  for  the  number  of  troops  required  for  a Sie^»  in 
proportioD  to  the  size  of  the  place  or  strength  of  its  garrison,  must  be  delusive.  In 
one  case  double  the  number  of  the  garrison  may  be  sufficient,  while  in  another  six 
times  its  force  may  be  inadequate. 

The  calculation  will  depend  upon  many  contingencies ; among  the  principal  are, 

1.  >Alictlier  the  besieging  army  will  have  any  exterior  force  to  guard  against. 

2.  ^^’hether  the  inhabitants  of  the  adjoining  districts  are  friendly  or  hostile; 
and  if  the  latter,  the  extent  of  thdr  energy,  or  power  of  annoyance. 

3.  Whether  the  garrison  would  be  favourably  drcomstanced  for  making 
sorties,  or  the  reverse. 

4.  The  extent  of  labour  and  duties  which  would  be  required  of  the  besieged, 
In  pro]Kjrtion  to  the  strength  of  the  garrison. 

5.  The  quantity  of  work  and  duties  that  would  be  required  of  the  besieging 
force. 

G.  Facility  or  otherwise  for  procuring  timber,  brushwood,  means  of  transport, 
and  other  accessories,  in  the  neighbotirhood. 

7.  Abundance  or  deficiency  of  Artillery  and  Ammunition,  as  well  of  Engineers* 
or  Sappers’  tools  and  stores,  will  influence  in  a great  degree  the  number  of 
troops  of  the  Line  necessary. 

8.  Consideration  of  the  means  of  the  besieged  in  the  same  particulars. 

The  Commanding  Engineer,  if  well  informed  on  the  nature  and  circumstances  of 
the  place,  as  it  is  to  be  presumed  he  would  be,  would  form  his  project  of  attack  m 
detail,  and  calculate  from  the  above  and  other  considerations  the  force  necessary  for 
the  operations. 

Every  species  of  service  and  duty  must  be  brought  into  account,  but  the  principal 
ingredient  will  be  the  number  of  men  that  must  be  daily  actually  tit  the  trenches,  for 
gwtrd  of  the  works  or  working  parties,  as  well  for  Artillery  as  for  Engineers  giving 
them  the  proper  number  of  reliefs. 

If  the  Besieging  Army  was  equal  only  to  eight  times  the  average  number  required 
constantly  in  the  trenches,  the  service  would  be  very  hard ; it  would  be  equivalent 
to  an  assumption  of  e«ich  man  having  eight  hours’  working  party  duty,  or  twenty-four 
hours’  guard  actually  in  the  trenches  every  fourth  day  ;t  but  in  fact,  from  the  number 
of  men  who  uever  do  that  duty,  such  as  cavalry,  bands,  orderlies,  servants,  men  in 
charge  of  horses  and  sick,  Ac.,  the  dut)*  would  be  found  to  come  at  least  once  in 
three  days,  or  probably  nearer  to  eACry  other  day,  upon  the  remainder,  which  would 
be  far  too  severe. 

The  distance  which  many  of  the  troops  will  have  to  inarch  from  their  micampment 
to  the  trenches  must  also  be  considered. 

The  camp  and  fatigue  duties,  foraging,  and  procuring  and  preparing  materials  for 
the  siege,  would  alford  heavy  work  for  the  proportion  not  in  the  trenches. 


* Tlitt  utirle  chiefly  comprehends  frcnerml  principles : the  chief  details  trill  be  found  under  such 
heads  as  ‘ Battery.’ — * Sap,* — * Jklining;.’  Ac. 

t *rhis  calculation  U on  the  assumption  of  half  the  number  beinje  (Tuard,  and  half  working  party : 
as  these  proportions  are  altered  so  will  be  the  calculation ; and  also,  if  the  working  parties  arc  relieved 
every  twelve  hours  instead  of  eight. 
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The  Cavalr}'  do  do  duty  in  the  trenches,  but  will  be  proportioned  to  the  senice 
required  for  orderlieSt  escorts,  mftintainiti^  communications  also  for  dispatches,  and 
pickets  to  oppose  any  sorties  that  may  be  expected  to  extend  to  any  distance  from 
the  fortress.  They  are  also  employed  in  collecting  materials  for  the  siege,  particularly 
any  that  are  small  in  bulk,  and  can  only  be  obtained  at  a distance,  such  as  brushwood 
of  best  quality,  and  in  particular  that  fit  for  gads  or  bindings  for  the  &&Hnes. 

The  Artillerymen  must  be  proportioned  to  the  force  of  the  luitteries,  and  should  be 
in  sufficient  numbers  to  take  upon  themselves  all  that  sci^ice  that  requires  peculiar  in- 
struction and  exercise,  without  occasion  for  other  assistance  from  the  Line  than  is  wanted 
as  or^nary  manual  labour,  of  which  at  times  they  will  require  a considerable  amount. 

oreicKRa  or  sHOiMBBas. 

The  smallest  siege  of  a fort  will  require  nine ; that  is,  three  brigades  of  two  each 
and  three  Staff. 

If  the  operation  be  somewhat  larger,  and  to  last  ten  or  twelve  days,  there  should 
be  twenty  Officers. 

A regular  hexagon  attacked  on  the  principle  of  Vauban  would  need  forty  Officers. 

Sappers  and  Miners  cannot  be  in  too  great  numbers:  if  perfectly  efficient  and  well 
trained,  each  Sapper  in  a Siege  will  be  worth  three  men  of  the  Line  up  to  a certain 
considerable  number.  They  should,  if  possible,  do  ever}’  species  of  trench-work, 
excepting  what  ia  of  the  most  ordinary  character ; and  by  the  facility  and  regularity 
with  which  they  would  perform  it,  a great  deal  of  time  would  be  saved,  fewer  men 
be  required  in  the  trenches,  and  much  fewer  casualties  occur. 

Each  brigade  of  Officers  should  have  the  assistance  of  six  men,  to  lay  out  the  works 
and  keep  the  working  parties  to  a correct  performance  of  their  taak. 

Each  head  of  a Sap,  allowing  for  regular  reliefs,  will  require  twenty-four. 

For  revetting  batteries,  six  men  per  gun. 

Of  the  parties  making  fascines  and  gabions,  one-fourth  should  be  Sappers,  particu- 
larly at  first. 

The  following  may  partly  be  made  up  of  artificers  from  the  Line. 

For  preparing  and  afterwards  laying  platforms,  four  carpenters  each. 

For  each  gallery  of  a mine,  requiring  support  by  frame-work,  four  carpenters. 

These  two  last  suppose  the  plank  and  wood  to  be  ready  prepared,  at  least  in  the 
rough. 

For  cutting  out  sleepers  and  planks  in  the  woods,  two  pair  of  sawyers,  per  pit.  should 
produce  one  platform  from  each  pit  in  two  summer  days,  including  cutting  down 
and  trimming  the  trees,  &c. 

For  a moderate  of  a fortnight  or  three  weeks,  where  twenty  Officers  of 
Engineers  and  twenty-five  pieces  of  artillery  are  employed,  the  number  of  Sappers 
should  not  be  leas  than  400. 

A ftont  of  fortification  attacked,  according  to  Vauban,  would  require  at  least 
double  the  number,  besides  Miners  in  addition,  where  necessary. 

Where  they  are  not  in  sufficient  numbers,  a selection  of  artificers  from  the  Line  arc 
attached  to  the  corps  for  the  siege,  and  receive  such  hasty  instruction  as  can  be 
given  to  them ; but  they  are  far  inferior  to  Sappers. 

As  we  know  from  experience  that  the  Sappers  can  become  as  well  disciplined  and 
good  soldien  as  any  other  troops,  they  would  act  as  perfectly  efficient  battalions, 
during  periods  of  movements  of  the  army  in  which  their  peculiar  services  as  Sappers 
would  not  be  required ; while  for  attack  or  defence  of  posts,  throwing  up  iotrcoch- 
ments,  passage  of  rivers,  forming  or  destroying  bridges,  Ac.,  Ac.,  their  services  would 
be  invaluable. 
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There  is  a greater  reason  for  a large  ])roportiou  of  Sappers,  as,  io  an  ordinary  rani> 
paign,  the  nature  of  their  duties  will  probably  lead  to  greater  losses  than  sustained 
by  soldiers  of  the  Line. 

Although  men  from  the  Line  instructed  for  the  occasion  will  be  but  a very'  im- 
perfect substitute  for  regular  Sappers  who  have  a thorough  knowledge  of  their 
btisiness,  they  would  be  extremely  useful  to  assist  them  in  the  artificers'  works,  and 
for  performing  various  operations  tluit  require  a grcsitcr  degree  of  knowledge  and 
iDtelligence  than  can  he  ex|>ccted  from  the  soldiers  who  may  l>e  found  promiscuously 
in  the  working  parties. 

From  200  to  600  (acconling  to  the  class  of  siege)  of  such  men  selected,  paid  aad 
encouraged,  atid  attached  for  the  siege  to  the  Engineer  Department,  would  expedite 
the  operations,  Icatl  to  a reduction  in  the  utnnbors  required  for  the  ordinary  working 
parties  in  a far  greater  number  than  their  ot^m  force,  and  enable  the  works  to  l>e 
more  perfect. 

STORES. 

The  Artillery  and  Stores  for  a siege-train  in  general  might,  perhaps,  l>e  conveniently 
arranged  in^ro^or/toru.commeneingwith  a small  one  for  attacks  of  forts  or  small  posts. 

The  details  for  the  Artillery  Sendee  arc  for  the  consideration  of  that  particular 
branch;  but  25  or  30  pieces  of  heavy  ordnance,  including  about  13  mortars  and 
howitzers,  with  about  1000  rounds  of  ammunition  per  gun,  and  500  per  mortar  and 
howitzer,  might  be  cunsidered  as  one  proportion  adapted  to  very  small  sieges ; to 
be  muUi]dicd  according  to  the  probable  exigencies  of  the  anticipated  campaign. — 
Tirfe  ‘ Artillery,’  Section  v. 

The  following  may  be  esteemed  a reasonable  proiwrtion  of  the  principal  Engineers’ 
stores  for  the  smallest  siege.* 

Liai  qf  fn^neers’  S/ort$  forming  one  proyorti&n  for  a *maU  Siege.Some  qf  Me 


wtxgkU  are  eMtimated  only. 

Ae(ual  weight  Fetimated 

by  experiment.  K-eight. 

cwt.  tlw.  ewt.  the. 

2000  Pickaxes  pole  or  Miners*  picks)  . . . 182  0 

1800  Shovels 93  0 

200  Spades 10  0 

13  0 200  Fclling-axes. 

3 80  50  Broad  axes. 


40  0 2200  Spare  helves  for  different  tools. 

7 56  300  Dill-hooks. 

0 56  5 Pit  saws, 

1 0 10  Cross-cut  saws. 

1 10  60  Hand  saws. 

1 8 30  Adzes 

30  Augers 

30  Two-feet  Rules 

30  Planes 

3000  S]>ikc  noils  . 

2  Boxes  of  nails  of  sorts  . . . 

7 71  30  Crow-bars. 

5 39  30  Sledge  hammers  or  pin  mauls. 

30  Gabion  knives. 

CO  Topping-axes. 

• Vide  ‘ Eiiuipment,’ — * Siege, Kugineer.' 
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254  0 
7 0 


36  0 


Eetinuted 
weight, 
cwt.  lbs. 


10  Sap  forks 

90  Earth  rammers 

2 Chests  of  Carpenters'  small  tools  . . . 
^ 2 Do.  of  Masons’ and  Miners' do.  do.  . . 
Miners'  large  tools  for  3 Brigades  . . . 
Masons’  do.  do.  for  6 Bngades  . . . 

20.000  Bushel  sand-bags. 

60  Fascine  choakcrs. 

25  Gun  platforms,  18  ft.  x 12 

5 Mortar  do.  8 x 8 

1 Forge  cart,  with  Smiths’  tools  .... 
Coals  and  steel  for  repairing  tools  . . 

2 Hand-screwr  jacks 

2 Large  double-blocks  and  taclet  . . . 

2 Coils  of  3-inch  rope 

2 Ditto  ditto 

150  Platform  screws,  with  nuts  ..... 

2 Steelyards,  complete 

10.000  >-ards  of  Hambro’  line,  for  tracing  works 
10,000  yards  of  broad  white  tape,  for  night  do. 

100  yards  of  saucisaon  or  powder  hose,  made 

up 

100  yards  of  canTass  for  do.  or  other  purposes 
Files,  Setters,  Dogs,  Boxes,  Chalk  lines. 
Grease,  &c..  for  Saws  of  all  sorts  . . 

30  Masons’  Levels 

40  Plumb-bobs,  with  lines 

30  Dark  lanthoms  ......... 

300  lbs.  of  Candles  for  do.  and  Miners  . . 
20  Grind-stones 

20  Rub  or  Whet-stones 

Tw'ine,  coarse,  Packing-needles,  &c.  . . 

21  Marquees. 

21  Ben  tents. 

Plant,  Papers,  Books,  Instnunents,  &c.  . 
180  Joints  of  scaling  ladders,  10  feet  long  each 
4 Large  tarpaulins 


} 

} 


9 0 

4 0 

.3  0 

6 0 


.050  0 
. 42  56 
. 80  0 
. 12  0 

I,. 


3 0 


6 0 


18  0 


. 6 0 

. 100  0 

. 4 0 


When  the  stores  are  to  be  conveyed  by  water,  whether  by  sea,  or  river,  or  canal, 
and  that  means  of  transport  are  consequently  plentiful,  the  stores  may  be  greatly 
increased,  and  the  service  much  expedited  thereby.  Platforms,  timbers,  ami  even 
fascines  and  gabions,  can  in  such  case,  perhaps,  be  prepared  previously,  and  at  a 
distance,  and  conveyed  to  the  siege. 

Under  any  circumstances,  a large  proportion  of  every  description  of  the  small 
stores  should  be  included,  because  they  arc  easily  carried,  and  may  add  much  to  the 
facility  of  the  operalions.f 


• Cbrats  of  toobi  are  no  longrr  tupplie<i : wsortmrnts  arc  denandnl  aa  required. — Editor$. 
t The  preceding  list  makra  no  allowance  for  caaualuea ; there  must  be  ample  proriiion  made  for 
such  atorea  aa  bill-lwoka,  aboveU.  aand-baga,  Ac.,  Ac.,  which  are  alwaja  liable  to  be  pnrloincd anti 
every  practicahle  arrangement  made  to  prevent  aueh  loMea. 
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AU  these  estimates  of  mca  and  means  are  given  as  what  are  considered  most 
appropriate  and  desirable,  without  being  at  the  same  time  extravagant.  M'heic 
exigencies  of  the  Seirice  require  operations  to  be  performed  bj  smaller  means,  which 
is  too  often  the  case,  of  course  the  attempt  must  be  made  with  alacrity,  and  the  best 
made  of  those  that  may  be  available  up  to  a certain  point,  when  it  may  be  the 
duty  of  the  Commanding  Engineer  to  declare  them  to  be  insufficient  to  afford  any 
reasonable  prospect  of  success. 

IMVXSTMKST,  ENCAMPMRNT8,  AND  UNB.S  OP  COUNTER  AND  CIRCUSiVALLATION, 
&C.,  UP  TO  THE  OPENING  OP  THE  TRENCHES. 

The  Investment  is  usually  effected  as  much  by  surprise  as  possible,  in  order  to 
shut  the  place  up  in  as  unprovided  a state  as  may  be. 

It  need  not  be  complete  (in  occupying  the  entire  circumference  round  the  place), 
but  it  should  be  efficient ; that  is,  the  garrison  should  be  shut  up  from  receiving  any 
succour,  either  in  men  or  means,  that  can  be  of  important  sei^'ice  to  it,  or  from  a 
power  of  acting  upon  the  flanks  of  the  approaches. 

At  the  siege  of  Badajos,  in  IHll,  the  right  bank  of  the  river  was  leA  open  to  the 
garrison  for  a few  days,  which  was  of  no  consequence  as  regarded  any  succour  to  be 
obtained  from  thence;  but  it  gave  a power  which  was  taken  advantage  of,  to  run  out 
guns  day  by  day,  which  at  a long  range  cuflladed  the  trenches. 

The  Encampments  will  very  seldom  be  in  the  formal  precise  order  found  in  the 
old  books  of  Attack  and  Defence,  of  a circle  round  the  place  just  out  of  gun>shot ; 
but  in  the  different  positions  which  the  country  shall  present  as  most  favourable  for 
the  convenience  of  the  Tnxjps  and  the  Service,  that  each  part  may  be  called  on  to 
fulfil.  An  important  passage  that  may  be  likely  to  be  attempted  to  be  forced,  either 
from  within  or  without,  will  naturally  be  taken  up  in  the  manner  that  shall  present 
the  strongest  features  fur  defeating  such  attempts. 

In  occasional  situations,  it  may  be  desirable  to  draw  the  encampment  somewhat 
close  to  the  place : favourable  undulations  of  ground  may  enable  this  to  be  done  with 
security  and  to  great  advantage.  In  others,  tlie  troops  may  be  at  a greater  distance, 
in  positions  favourable  for  other  objects. 

The  same  reasoning  applies  to  Unes  of  Circum-  and  Counter>vallation,  the  effect  of 
which  would  generally  rather  he  obtained  by  adapting  the  position  of  the  troops  and 
defences  to  the  features  of  the  country  under  the  ordinary  principles  of  military 
positions  and  intrenchments,  than  to  a regular  circular  line  round  the  place,  the 
applicability  of  which  under  the  present  mode  of  warfare  can  scarcely  l>e  conceived.* 

Other  considerations  having  been  provided  for  as  above,  it  wrill  be  the  endeavour 
to  bring  the  encampments  of  the  several  parts  of  the  !>esieging  force  as  convenient 
for  reaching  the  trenches  as  possible ; as  large  a body  of  troops  as  can  be  allotted  to  one 
part  will  be  encamped  on  the  side  to  be  attacked,  in  order  to  give  peculiar  security 
to  the  parks  of  artiller}'  and  several  depdts,  and  also  to  lie  more  at  hand  for  the  duties 
of  the  siege. 

The  principal  Engineers'  Dcp6t  will  be  out  of  easy  range  from  the  garrison,  and 
not  only  out  of  sight  of  it,  but  the  access  to  it  fur  stores  and  materials  from  different 
directions,  as  much  as  possible,  not  to  be  perceived. 

The  parks  of  artiller}'  must  he  peculiarly  secured  from  risk  of  exposure  to  the  lire 
from  the  garrison. 

The  fatigue  of  marching  between  the  remote  parts  of  the  encampments  and  the 
trenches  is  so  great  an  addition  to  the  duties  of  the  siege,  tlial  it  will  be  an  im- 

* VmU  ' Blvrksilc.' 
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portftnt  study,  and  worthy  of  some  labour,  to  render  the  communications  between 
them,  in  addition  to  being  and  complete  in  bridgt'S,  &c.,  &c.,  os  $horl  as 
possible,  consistent  with  security. 

At  the  blockade  of  Malta,  in  1800,  ad\-antage  was  taken  of  the  ordinar)-  loose 
stone*waIl  fences  of  the  country;  and  by  connecting  and  raising  those  that  were 
convenient  and  parallel  to  the  works,  by  closing  gaps,  and  opening  rross«walIs,  to 
effect  a communication  all  round  the  fortress,  in  many  parts  not  more  than  200  or 
300  yards  from  the  place ; and  though  only  a screen,  still  l»eing  hidden  from  view,  was 
perfectly  secure,  and  of  great  service.  It  was  more  cosily  and  inconvenient  to  the 
garrison  to  destroy  this  screen  than  to  the  blockading  force  to  maintain  it. 

In  Fortresses  besieged,  a screen  of  mere  canvass  across  narrow  openings  that  were 
exposed  to  musketry,  has  frequently  enabled  the  communication  to  be  maintained 
free  and  secure. 

Hollow  roads,  covered  ground,  buildings,  walls  and  hcflges,  &c.,  might,  under  many 
circumstances,  he  connected  artificially  into  communications  covered  from  riew,  that 
would  be  of  great  serv  ice  in  this  way. 

From  the  period  of  the  first  investment  to  the  opening  of  the  trenches,  every 
necessary  reconnoissance  of  the  place  is  made  by  close  investigation  of  the  Officers  of 
Engineers,  wlio  are  to  be  protected  while  executing  this  service  by  covering  parties 
of  the  troops. 

The  Flan  of  Attack  is  definitively  arranged ; the  situations  for  the  additional  troops 
that  will  be  brought  to  the  immediate  neighbourhood  of  the  attacks,  as  well  as  of  the 
several  depdts  marked  out,  and  as  many  points  fixed  and  marked  for  the  approaches! 
and  works  of  the  siege  in  detail  as  possible ; always  under  the  greatest  precautions 
against  the  garrison  obtaining  a know  ledge  of  the  proposed  operations. 

Prom  the  first  period  of  the  investment  also,  parties  will  be  sent  out  to  collect 
platform  timbers,  fascines,  gabions,  &c.,  &c.,  which  will  be  brought  in  so  far  as  can 
insure  subsequently  the  least  possible  extra  carriage  to  the  final  depfita  in  rear  of  the 
attacks. 

This  will  require  the  continued  service  probably  of  all  the  means  of  trans|>ort  that 
brought  up  the  stores  in  the  first  instance;  and  as  the  horses  or  cattle  so  employed 
must  he  subsisted  in  the  district  itself,  in  addition  to  Cavalry,  Artillery,  &c.,  will  tend 
among  others  to  shew  how  many  more  difficulties  are  presented  to  carrv'iag  on  a 
siege  in  winter,  than  merely  the  effect  of  climate  on  men  and  animals. 

OBJECT  AND  FRINCIPI.F.8  OF  ATTACKS. 

To  ascertain  what  works  will  be  necessary  for  any  siege,  it  may  be  well  to  revert 
to  first  principles. 

The  object  to  be  obtained  in  the  Attack  of  a Fortress  is  to  make  a breach  or  passage 
in  its  walls,  capable  of  allowing  it  to  be  stormed  with  su{>erior  forces. 

If  the  place  has  only  a single  line  round  it,  and  that  exposed  to  view  to  the  foot,  or 
very  near  it,  a single  battery,  established  at  from  200*  to  400  yards  distance,  may  be 
sufficient  to  effect  the  breach,  and  the  troops  then  storm  the  place  at  once. 

Unless  there  should  be  natural  cover  up  to  the  site  of  the  battery,  a covered  ap- 
proach must  be  made  to  it  for  the  troops ; the  guns  are  taken  by  the  most  convenient 
roads  or  directions,  independent  of  the  approaches,  daring  the  night.f 


* Prscticablc  bresebes  maj  be  nude  from  greater  diatenees,  by  inrrraamg  the  power  of  ArtilleiT,  and 
bj  an  extenaion  of  time. 

t It  happena  sometimea  that  daylight  comes  on  while  this  U in  operation,  in  which  case  any  gun 
that  may  nereaaarily  be  left  ia  an  exposed  situation  U covered  from  view,  as  well  u may  be,  by 
branches  of  trees,  Ac.,  Ac.,  till  the  oeit  night,  and  thus  tumctlnirs  escapes  observation. 
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Id  proportion  to  the  fire  of  artiller)'  tliat  the  garrison  can  bring  to  bear  upon  the 
single  battery,  will  be  the  ditficulty  of  etfccting  the  breach ; or  the  breach  may  liarc 
a flanking  fire  to  l>car  upon  it,  (and  a very  imall  flank  will  hare  a powerful  effect  on 
the  assailants):  in  either  event  these  means  of  resistance,  if  too  powerful,  must  he 
previously  silenced  or  greatly  reduced,  which  must  be  eflfcctcd  by  other  batteries,  and 
probably  some  works  carried  nearer. 

When  the  garrison  is  in  sufficient  number,  and  has  facilities  for  making  sorties,  the 
batteries  roust  have  covered  communications  to  connect  them,  and  cover  for  troops  to 
support  them ; and  in  proportion  to  the  force  and  facilities  possessed  by  the  garrison 
must  these  precautions  be  increased. 

If  the  wall  of  the  Fortress  be  not  exposed  to  fire  from  a distance,  the  breaching 
batteiy  must  be  established  nearer;  and  when  it  has  a revetted  counterscarp,  the  ap- 
proaches must  be  carried  close  to  it,  to  enable  a clear  passage  to  be  formed  to  the  breach. 

Certain  outworks  under  different  circumstances  will  demand  similar  works  of 
Attack ; and  through  the  whole  proceeding  there  must  be  covered  approaches  and 
assembling  places,  for  the  passage  of  the  troops,  and  fur  the  lodgement  of  sufficient 
number  to  protect  the  batteries  from  sorties. 

From  these  data  will  be  perceived  the  necessity  for  giving  such  a direction  to 
the  approaches,  which  arc  forme<l  in  zigzags,  and  to  the  parallels,  as  will  secure  them 
from  enfilade ; and  these  works  will  be  more  or  less  in  proportion  to  these  considera- 
tions, to  the  size  of  the  Fortress,  and  strength  of  its  garrison. 

It  is  usual  to  lay  down  a system  of  Attack  in  three  parallels,  the  first  at  alwut  COO 
yards  distance,  the  second  at  300,  and  the  third  on  the  glacis;  but  it  should  be  borne 
in  mind  that  this  is  only  to  give  an  idea  of  the  mode  of  carrying  out  the  general  prin- 
ciple under  ordinary  circumstances,  and  not  as  a fixed  rule;  for  the  siege  of  a place 
garrisoned  or  supported  by  several  thousands  of  men,  in  by  a small  army,  with 
its  environs  exposed  to  Us  fire  for  a considerable  distance,  may  rcqtiirc  parallels  and 
support  from  800  to  1200  yards  off*,  and  to  be  much  more  numerous  and  irregsilar 
than  the  three  defined  parallels  above  described,  for  it  would  be  im)>ossible  in  that 
case  to  establish  yourself  at  once  lo  near  as  within  600  yards,  while  In  proportion  as 
the  force  of  the  place  is  reduced,  the  operations  may  be  diminished  down  to  the 
minimum  of  the  single  breaching  battery. 

It  may  be  mentioned  here,  that  a large  place  strongly  garrisoned,  however  inferior 
the  fortifications,  is  far  more  diffiailt  to  take  than  a small  one,  however  complete  and 
perfect  its  works. 

Tlierc  are  many  reasons  why  this  should  be  the  case. 

1.  It  is  difficult  to  conceive  a case  where  such  a place  could  be  completely 
invested,  on  account  of  the  great  extent  of  encampment  out  of  gun-shot  round  it ; 
every  part  would  be  weak,  and  liable  to  be  attacked  by  the  concentrated  force 
of  such  a garrison. 

2.  The  space  at  the  disposition  of  the  garrison  would  be  so  large,  that  every  part 
of  it  off  immediate  duty  on  the  front  of  Attach,  would  bo  quiet  and  undistarf)ed. 

3.  The  different  fronts  would  approach  nearer  to  straight  lines,  and  their  works 
proltahly  not  to  be  cnfilailed;  or  if  an  angular  or  salient  point  he  selected  for 
Attack  to  give  that  advantage,  that  very  salient  would  probably  afford  convenient 
position  for  strong  and  multiplied  interior  retrenchments. 

4.  Every  sortie  becomes  a Ixattlo  of  armies ; and  any  error  in  resisting  one  may 
lead  to  a great  disaster. 

5.  Ahiimlant  supplies  of  Artillery  and  means  can  he  drawn  in  sncccssion,  as 
required,  from  the  many  fronts  not  attacked. 

6.  Retrenchments  may  he  foniied  in  succcMion ; for  even  trifling  intrcnchments 
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will  he  Tery  effident  when  on  a small  front,  backed  by  strong  forces,  and  pcrfeclly 
secured  in  flank,  where  the  assailants  advance  from  confined  trenches,  subjected 
to  heavy  vertical  and  other  fire. 

On  the  known  advantages  which  even  a few  slight  works,  on  a tolerably  good  posi* 
tioD  tn  the  field,  will  give  to  an  army  of  very  inferior  force,  it  may  l>e  conceived  how 
strong  must  be  one  protected  by  any  tiling  of  the  character  of  permanent  fortification. 

Subject  to  the  above-mentioned  caution,  we  give  plans  of  the  regular  system  of 
Attack,  as  laid  down  by  Vauban,  and  never  altered  since,  as  the  best  iUu$trati<m  of 
the  nature  of  the  prindpal  operations. 

On  referring  to  rccorde<t  accounts  of  Sieges,  it  will  lie  found,  that  against  powerful 
garrisons,  the  besiegers  have  usually  under-estimated  the  required  works,  and  hare 
experienced  the  necessity,  as  they  proceeded,  of  obtaining  more  support,  and  at  greater 
distances  than  at  first  intended:  this  error  has  very  probably  arisen  from  the  impres. 
sion  left  in  the  minds  of  the  Engineers  by  tbe  precise  form  and  proportions  given  in 
Vaulnm's  Diagram.  An  unnecessar}'  amount  of  extra  work  will,  from  the  same  cause, 
(of  adhering  to  fixed  rule,  instead  of  attencUng  to  principles,)  have  lx%n  frequently  ap- 
plied in  the  siege  of  small  places ; but  the  evil  in  that  case  will  not  be  so  apparent. 

eaiNCIPLES  THAT  MAY  SERVE  TO  OVIDB  THE  DBTBRMn>rTKG  OP  THE  PROKT  FOR 
ATTACK. 

As  regards  natural  cau»n : the  fronts  of  a Fortress  are  usually  deemed  wiat/acialtle 
by  siege  operations,  when  situated  on  steep  rock  cxceciUng  40  or  50  feet  in  height. 
Also  those  surrounded  by  water  that  cannot  be  drained  off,  or  by  marshes;  or  whose 
front  is  seen  in  flank  and  reverse  by  ground  in  inaccessible  situations,  having  works  on 
it  which  cannot  be  silenced;  or  generally  in  a re-entering  angle. 

The  Attacks  of  Fronts  arc  very  difficult,  when  tbe  approaehi*s  must  he  carried  over 
rock  or  very  stony  ground,  or  among  roots  of  trees,  or  in  a very  wet  soil,  particularly 
where  the  natural  iucUnations  will  not  admit  of  a free  drainage  of  the  trenches.* 
Also  when  descending  towards  works  that  are  on  coiumaiidlng  elevations;  or  ap- 
proaching them  on  a lower  level,  not  being  in  the  same  plane ; or  when  the  approaches 
must  be  carried  acrou  a narrow  confined  space  presenting  a smaller  front  than  that 
of  the  place. 

As  regards  the  nature  of  the  works:  the  difficulties  to  the  progress  of  the  besiegers 
may  be  greatly  increased  when  the  works  are  countermined; — where  the  ground  to 
be  passed  over  may  be  inundated ; — where  the  front  is  in  one  very  cxtcndetl  straight 
line,  or  nearly  so; — where  tbe  ditches  are  cut  out  of  solid  rock ; — where  the  flanks 
have  casemated  guns;— the  revetments  en  d^harge with  ditches  that  by  means  of 
sluices  can  he  inundated  and  dried  at  pleasure ; — or  where  there  is  a succession  of 
lines  of  works,  each  requiring  close  breaching  batteries ; — or  where  the  ground  and 
buildings  immediately  within  the  front  are  very  favourable  for  being  made  into  strong 
retrenchments ; for,  generally  speaking,  the  nearer  the  works  of  defence,  whether  per- 
manent or  temporary,  arc  to  the  body  of  tbe  place,  the  greater  obstacles  will  they 
prove  to  the  besiegers. 

Circumstances  favourable  to  the  Attack,  are  of  course  the  reverse  of  the  above; 
also  where  the  ground  to  bo  passcil  over  presents  much  or  occasional  cover,  either 
from  its  inclinations,  or  from  artificial  objects,  as  buildings,  wounds,  trees,  enclo- 
sures, &c. 

Ground  rising  grailually  in  one  plane  to  the  parapets  of  the  works  is  favourable 
for  the  besieger. 

* r>r»iQSg«  of  si]  parts  uf  Uu-  trenches  is  very  neemsiy,  even  in  dry  soils,  to  prevent  the  effects  of 
rain  alone. 
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It  is  advantageous  to  carry  on  Attacks  along  one  bank  of  a river,  vliere  you  have 
entire  possession  of  the  other  bank,  on  which  batteries  can  l>e  placed  to  take  the 
front  of  attack  in  enfilade  or  reverse,  and  particularly  if  that  other  bank  is  high  and 
commanding. 

Sometimes,  a front  that  is  not  absolutely  the  weakest  may  be  selected  for  the 
Attack,  from  some  adventitious  circumstances  of  advantage  on  other  accounts,  more 
than  counterbalancing  that  consideration.  As  for  instance,  there  may  be  peculiar 
facility  for  bringing  up  all  the  necessary  supplies  of  artillery  and  siege  stores  on  that 
side,  by  some  navigation  or  favourable  roads,  or  the  army  may  be  more  advanta* 
geously  circumstanced  by  that  selection,  for  covering  the  operation  and  securing  the 
communication  with  the  depots  from  whence  the  supplies  are  drawn. 

PREPARATIONS  FOR  OPENING  THE  TRENCHES. 

1.  Besides  the  coUeefion  of  the  regular  D(-put  of  Stores,*  there  are  a vast  number  of 
materials  to  l>c  provided  in  the  country  itself,  and  usually  from  the  neighbourhood  of 
the  Fortress ; they  comprise 

Platforms,  SIccjMjrs,  and  Planks. 

Splinter-proof  Timbers. 

Trestles  or  other  materials  for  Bridges  of  communication,  large  or  small,  &c. 

Hand  harrows. 

Ballast  liaskcts. 

Fascines. 

Gabions. 

Pickets  and  Mallets,  &c. 

Tlie  greatest  diligence  must  be  used  in  collecting  these  in  sufficient  quantities,  from 
the  commencement  of  the  investment ; or  earlier,  if  a navigation  or  other  means  of 
transport  shall  be  available  for  bringing  up  such  materials  Mim  a distance. 

The  following  will  shew  the  exertions  ueccssar)*  to  be  duly  provided  with  such 
materials,  with  reference  to  such  an  Attack  as  is  {pven  in  Plates  I.  II. 

In  the  Attack  of  a Decagon,  as  given  Plates  I.  and  11.,  supposing  ten  davi  arc  al- 
lowed to  prepare  the  following  materials,  as  adout  fico-third*  of  the  total  quantity, 
before  ground  is  broken,  it  will  take  970  men  per  day,  exclusive  of  Non-Commissioned 
Officers  and  contingencies ; and  not  reckoning  about  400  men  employed  at  the  same 
time  in  collecting  brushwood  for  gabions  and  revetting  fascines,  or  those  on  escort 
duty,  with  upwards  of  100  carts  and  horses  collected  to  transport  these  stores,  or  ma- 
terials, to  their  respective  destinations. 


MATERIALS. 

Trench  fascines 5 ft.  x lOin.  diam 9,500 

Revetting  do 18  ft.  x 10  in.  diam 3,000 

Sap  gabions 2 ft.  9 in.  x 1 ft.  8 in.  ext.  diam.  13,000 

Battery  do 3 ft.  x 2 ft.  diam 1,500 

Platforms,  gun  and  liowitLcr  . 19fl.  x 12R 66 

Ditto,  mortar  ....  8 ft.  x 8 ft 20f 

Splinter-proofs  1 for  tnsfs- / 10  ft.  x 6 in.  x Gin 1,000 

Cap  and  ground  sills  J »nca  \]5ft.  x 6 in.  x Gin 100 

Pickets  (4-feet)  for  fascines 38,000 

Fascine  trestles 100 


* I>uring  the  progrvM  of  the  siege,  of  mAterul*,  tools,  snd  stores,  ire  farmed  io  differeot 

porta  of  the  trenches,  and  are  kept  supplied  with  every  article  rev^uired,  by  the  working  parties,  and 
sometiinrs  Uuards  of  the  Trenrhes,  whenever  they  come  cm  dut>  . 
t llie  rndre  number. 
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TOOLS. 

Adzes  .... 

. 25 

Pickaxes  . . . 

. 15 

Axes,  felling  . . 

. 50 

Saws,  hand  « . 

. 160 

„ broad  . . 

. 20 

„ cross-cut  . 

. 20 

Bill-hooks  . . . 

. 850 

„ pit  . . . 

. 15 

Crow-bars  . . . 

. 10 

Spades  .... 

. 15 

Fascine  choakers  . 

. 35 

'With  reg&rd  to  Fascines  and  Gabions,  it  U iinposaible  to  OTer>estimate  the  great 
advantage  of  an  ample  supply. 

A Sapper  with  gabions  can  cover  himself  from  view*  and  from  musketry  completely, 
in  about  15  minutes;  and  partially  from  case-shot,  in  30  minutes,  in  ordinary  soil, 
after  the  gabions  are  placed. 

With  a fascine  of  10  inches  diameter  he  can  obtain  the  same  cover  in  45  minutes; 
and  without  either  he  will  require  50  minutes. 

Independent  of  that  advantage,  the  work  is  more  easily  and  regularly  executed,  and 
the  parapets  in  better  form  for  defence,  by  the  employment  of  these  means. 

It  would  l>c  almost  impossible  to  procure  a supply  eqiud  to  all  the  detiiaiids  that 
would  follow  an  adherence  to  the  rules  and  drawings  laid  dovm  for  Sieges  in  ele- 
mentary works. 

There  are  many  applications  of  fascines,  partinilarly  to  the  parallels,  thus  defined, 
that  probably  never  have  been  used  in  an  actual  siege,  such  as  the  crowning  of  gabions 
with  a triple,  or  even  a single  row,  &c.  Tracing  fascines  in  a first  parallel  and  ap- 
proaches are,  it  is  believed,  seldom  used,  although  certainly  they  arc  of  advantage, 
and  might,  after  a nearer  parallel  is  established,  be  taken  up,  and  the  materials  used 
again. 

In  a siege,  the  difficulties  and  losses  will  in  a peculiar  degree  be  increased  with  the 
length  of  time  occupied  in  the  actual  operation ; eveiy  effort  therefore  is  made  to 
proceed  as  rapidly  as  possible  after  the  lint  commencement. 

Hence  it  is  better  to  delay  the  opening  of  the  trenches  till  the  preparations  are  in 
so  forward  a state  as  not  to  occasion  any  liability  to  subsequent  delay  for  want  of 
materials,  or  other  means. 

2.  Before  the  opening  of  the  trenches,  the  ground  on  which  each  part  of  the  fint 
night’s  work  is  to  be  executed  must  he  fhorouffhly  defined  and  understood. 

The  fint  coune  is  to  construct  a plan,  on  which,  by  distant  observation  and 
measurement,  every  particular  feature  and  object  must  be  shewn  in  its  true  relative 
position. 

Much  inaccuracy  will  occur  by  trusting  to  the  ordinary  rough  field  sketching,  by 
pacing  and  pickets,  &c.,  &c.;  therefore  it  is  necessary  that  the  portiailars  should  be 
accurately  defined  by  good  surveying  instruments,  and  Officen  well  experienced  in  the 
klml  of  operation,  and  who  will  be  retponrible  for  the  work. 

However  well  this  may  be  done,  and  however  minute  the  observations  made  from  a 
distance  on  the  guides  to  be  afforded  by  particular  objects  and  marks,  they  wiU  not 
be  sufficient  to  enable  the  Engineers  and  Sappers  to  lead,  and  place  the  covering  and 
working  parties  in  their  proper  positions  on  a dark  night ; and  the  consequence  of 
trusting  to  them  would  be  inevitable  confusion,  and  many  errors  in  the  works. 

In  addition  therefore  to  that  knowlctlge,  a most  perfect  acquaintance  with  the 
locality  itself  must  be  obtmned,  by  effectual  investigation  of  every  part  by  the 
Engineers  personally  on  the  spot  during  preceding  nights,  and  such  marks  even 
Jixed  as  can  be  done  without  danger  of  their  being  discovered  by  the  garrison. 

For  this  object,  as  well  as  for  many  others  that  are  very  desirable,  the  gsirrisou  should 
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l)c  kept  d<»e  to  its  walls,  (if  possible,  within  them,)  particularly  by  night,  from  the 
first  investment. 

There  will  be  a struggle  at  first,  and  |>erhap8  continuously,  for  the  atlvantage  of 
extending  the  outposts  to  the  front  by  both  parties,  and  if  |)erRCvercel  in  with  energy, 
of  which  it  is  well  worthy,  will  be  resolved  at  length  into  that  of  absolute  power, 
which  will  probably  be,  that  a garrison  of  moderate  strength  may  l>e  kept  very  close 
to  its  works  every  night ; and  in  the  day,  small  parties  and  stragglers  will  Iks  able  to  be 
out  to  from  300  to  600  yards  from  the  place,  if  the  environs  for  that  and  greater  dis> 
tances  are  well  exposed  to  the  fire  from  the  fortress. 

It  is  usual  to  attempt  to  deceive  the  garrison,  or,  at  least,  to  leave  it  very  doubtful 
as  to  the  part  that  is  meant  to  be  attacked.  If  that  can  be  done,  it  will  l)e  of  advan- 
tage, but  will  require  many  adtUtional  precautions,  such  as  making  the  same  clTorta 
and  demonstrations  throughout  on  other  fronts  that  may  be  considered  liable  to  be 
attacked:  there  could  l>e  no  use  in  carrying  on  similar  pretences  against  those  that 
are  clearly  of  very  »U|»erior  strength. 

The  last  night  before  opening  of  the  trenches,  the  most  complete  recognition  of  the 
ground  to  be  traversed  and  occupied  will  take  place  by  the  Officers  and  Sappers  who 
are  actually  to  conduct  and  direct,  and  every  mark  placed  that  can  be  without 
risk  of  discovery,  which,  it  roust  he  recollected,  may  be  made  by  any  single  enter- 
prising  individual  from  the  garrison  getting  to  the  ground  by  stealth  during  the 
uigbt  or  day. 

3.  Tl)crc  is  a system  and  peculiar  order  to  be  observed  by  working  parties  in 
opening  ground  under  the  gmns  of  a garrison,  that  requires  to  l>c  unilerstood  by  every 
man  in  the  army,  more  particularly  as  they  are  performed  in  the  night,  and  in  perfect 
silence.  Hence  it  is  most  desiral)le  that  every  soldier  should  by  corps  be  exercised  in 
these  different  operations  that  he  will  he  called  on  to  e.xecnte. 

1.  In  laying  themselves  out  to  ordiimry  trench-work,  with  and  without  fascines 
or  gabions. 

2.  The  system  of  work  in  batteries. 

3.  The  nature  ami  extent  of  the  different  tasks  that  will  be  considered  the 
complement  of  one  tour  of  duty  in  trench  and  l«attery-\vork  for  night  or  day. 

It  will  not  I>e  necessary  that  the  soldier  should  do  much  actual  work  in  these 
exiTcises ; many  of  them,  none;  Imt  tliat  they  should  bcv'uuie  thoroughly  acqiiainU‘d 
with  the  forms  of  proceeding  by  good  practice,  and  with  what  they  will  have  to 
execute,  by  specimens  shewn  them. 

They  should  also  have  such  acquaintance  with  the  amount  of  labour  required  for 
each  defined  task,  by  seeing  a few  Sappers  execute  them  or  otherwise,  as  may  satisfy 
them  that  they  are  by  no  means  hard,  hut  can  be  readily  performed  by  a little 
exertion. 

Another  goo<l  result  may  be  derived  from  these  exercises  if  conducted  with  due 
formality,  in  attaching  more  military’  effect  to  the  duty  than  is  usually  uow  the  case. 

Ou  this  subject  it  may  be  useful  to  add  a few  remarks  under  the  head  of 

MILITAEY  LABOUR. 

It  is  a matter  of  some  importance  to  ascertain  and  define  the  value  of  military 
labour,  and  the  mode  of  applying  it  to  the  greatest  arlvantage. 

It  may  )>e  alfinned  that  the  services  that  may  be  rendc-red  in  a campaign  by  zealous 
and  well-regulated  work  to  be  ]>erfonued  by  the  troops,  is  not  sufficieutly  apprcciatetl, 
nor  sufficient  pains  taken  to  encourage  and  enforce  it. 

The  ordinary  day  lalimir  of  soldiers  is  iiiferiur  to  that  of  any  other  class  of  men ; 
and  there  are  many  rea.sous  to  arcotmt  for  it. 
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1.  Soldiers  htve  no  inducement  to  work  hard;  it  is  not  to  procure  them  a 
livelihood,  nor  have  they  any  encouragement  for  exertion,  nor  pimisbinent  for 
indolence. 

When  set  to  work,  it  is  not  uncommon  for  a soldier  to  remark,  that  he  en. 
listed  because  he  did  not  like  work. 

2.  Commanding  Officers  have  a great  dislike  to  their  men  being  so  employed, 
as  it  wears  out  tbeir  clothes,  and  U considered  to  tend  to  their  being  less  well 
set  up  in  the  ranks. 

3.  Officers  and  men  are  apt  to  consider  it  as  an  extra  and  unprofessional  duty. 

It  is  very  desirable  that  these  feelings  should  be  corrected,  and  that  the  army 

should  become  sensible  of  the  advantages  to  be  derived  from  laborious  exertions 
with  the  pickaxe  and  shovel,  as  laid  down  in  the  Queen's  Regulations,  and  but 
commonly  little  attended  to. 

I^t  an  anny  once  take  the  held  well  provided  with  Engineers  and  Sappers  and  a 
good  depot  of  Intrenching  Tools;  let  them  never  neglect,  when  near  an  enemy,  to 
work  at  improving  their  communications,  bridges,  &c.,  strengthening  outposts,  and 
intrencliing  themselves  with  judgment  in  every  |x>sition  in  which  they  can  he 
attacked ; and  they  will  soon  find  the  advantage  it  will  give  them  in  a day  of  action ; 
so  great,  that  a vast  deal  more  stress  will  be  laid  on  the  system  than  is  now  attached 
to  it. 

If  any  Officer  who  has  seen  much  service  will  recall  to  mind  the  days  on  which  he 
has  l>een  engaged,  and  conceive  the  force  which  received  the  Attack,  (whether  his 
OW'D  or  that  of  the  enemy,  but  particularly  bis  own,)  with  such  redoubts  and  works 
and  cover,  as  could  with  the  means  which  will  be  found  suggestc<i  under  the  hea<ls 
Intrenching  Tools,  Stores,  &c.,  have  been  thrown  up  even  in  twcnty.four  hours, 
he  will  at  once  perceive  how  far  superior  his  situation  would  have  been,  and  with 
how  many  more  chances  of  success.* 

From  the  commencement  of  the  Duke  of  Wellington's  cain]>aign8  in  the  Peninsula 
and  Belgium,  Vimiera — Talavera — Busaco— Puentes  d’Onor — /Vlhuera — the  Nire, 
and  lastly,  Waterloo,  each  have  presented  circumstances  whereby  the  position  of  the 
British  Army  might  have  l>cen  greatly  improved  by  a timely  and  judicious  application 
of  iutrenchments,  such  as  there  was  time  for:  many  casualties  have  been  saved,  and 
success  made  more  certain;  besides  the  innumerable  situations  where  such  sup^Kuts 
would  have  been  of  great  value  to  outposts  and  detachments. 

It  would  not  be  an  uninteresting  study  to  lake  the  plans  of  each  of  the  above  posi> 
tions,  and  project  what  might  have  been  done  to  each  with  reasonable  means  at  hand, 
by  those  who  are  in  the  habit  of  employing  them. 

The  Lines  of  Lisbon  afford  a splendid  instance  of  the  use  of  intrenched  positions. 

A proof  of  the  manner  in  which  the  principle  will  force  itself  into  attetition  during 
continued  campaigning  may  be  drawm  from  the  first  military  authority  extant. 

During  the  carbest  campaigns  in  the  Peninsula,  the  Engineer  Department  consisted 
of  a few  Officers  and  a very  small  detachment  of  the  ill-organized  Cor^M  of  Royal 
Military  Artificers,  without  any  intrenching  tools  or  stores. 

In  1811  and  1812,  although  there  were  far  from  a superabundant  means  of 


* Htatorj  U foil  of  examples  in  proof  of  Utis. 

'Hip  gain  of  the  decisive  battle  of  Pullowa,  io  which  Charles  Xll.  was  defeatetl  for  the  first  time  bj 
the  Russians,  was  attributed  to  a few  very  imperfoct  redoubts,  thrown  up  by  the  latter  during  the 
preceding  night. 

la  the  hard-fought  battle  of  Borodino,  in  1813.  the  redoubts  sre  said  to  hare  occasioned  immense 
loss  to  the  assailanU,  although  of  so  weak  a profile  that  at  last  the  yreneb  cavalry  aiado  its  way  into 
them. 
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transport  mth  the  army,  100  mules  were  allotted,  by  the  Duke  of  Wellington's 
orders,  to  the  conve>'atiee  of  a small  depot  of  intrenching  tools  and  Engineers’ 
stores.  In  1813,  a ]>ontoon  train  was  organized  and  atlded,  and  some  companies  of 
Sappers  joined  from  England,  but  unfortunately  not  long  liefore  the  Peace  of  181-1. 

In  1813,  with  the  army  in  France,  companies  of  Sap{>cr8,  and  dc‘}>ots  of  intrenching 
tools,  &o.,  on  a much  larger  scale,  were  attached  to  each  division  of  the  army. 

Notwithstanding  this  commanding  testimony  to  the  value  of  preparation  for 
military  lalmur  in  the  held,  and  the  importance  attached  to  it  by  that  paramount 
authority,  there  is  every  reason  to  believe  that  the  same  apathy  with  regard  to  the 
exertions  to  be  used  in  such  o|>eration3  would  still  l)e  found  to  continue  in  the  Army, 
and  cannot  be  too  strongly  deprecated.  Whatever  may  he  the  sentiments  or  efforts 
as  reganU  ordinary  work,  it  is  impossible  to  stir  a step  without  it  in  a siege,  or  to 
evade  the  necessity  for  exertion  then;  still  we  can  state  from  ex{>erience  that  in  the 
Peninsula,  the  latest  service  w*e  have  of  the  kind  In  Europe,  the  amount  of  work 
exeetitcd  in  the  trenches  by  given  numl)ers  of  men  in  given  times  was  very  far  less 
than  what  it  might  have  l>ecn;  and  even  that  was  performed  in  a listless  manner: 
the  working  parties  were  handed  over  to  the  Engineers;  their  own  Officers  rarely 
interfering  to  promote  the  operation,  tinless  in  cases  of  a Sortie  or  Assault,  when 
they  would  immediately  resume  their  habitual  energy. 

It  is  the  duty  of  the  Engineer  to  arrange  the  men  and  tools,  and  to  give  every 
necessary  direction  and  attention  for  the  lalmur  l>eing  properly  applied;  but  the 
Regimental  Officers  should  he  entirely  responsible  for  the  quantity  of  work  per- 
fonued;  and  it  should  be  held  equally  discreditable  to  a corps  to  be  deficient  in 
exertion  in  that  branch,  as  in  the  neglect  of  any  other  duties. 

The  rentU  of  exjterience  shewt  that  the  ^trtf  and  ^cieney  with  which  any  eorpe 
conduetii  iise{f  on  working  partiei,  u no  mean  criterion  qf  tit  general  order  and 
ditcipline.* 

Tlie  consequence  of  want  of  exertion  in  work  in  the  trenches  Is  very  serious,  indc- 
peudeiit  of  the  loss  of  time  in  the  operation,  when  a day  or  two  difference  may  lead 
to  success  or  the  revene,  and  affect  the  whole  campaign : a larger  number  of  men 
are  employed  and  exposed,  and  this  severe  duty  comes  oftener  on  the  men ; for  it  is 
manifest  thai  if  500  men  could  by  proper  exertion  do  what  you  are  obliged  to  bring 
600  men  for,  100  men  are  employed  in  the  trenches  throughout  the  siege  more  than 
necessary ; and  this  is  not  an  exaggerated  proportion  to  allow  for  what  has  been  the 
nature  of  performance  in  such  duties. 

A practice  was  very  common  which  was  very  injurious  to  this  service,  and  shews 
the  injudicious  view  taken  of  it,  namely,  that  of  keeping  the  roster  for  it  by  detach* 
roent,  and  according  to  the  precise  strength  of  the  regiments,  and  not  by  corps,  as  it 
should  have  been : the  consequence  was,  that  working  parties  of  a few  hundred  men 
were  composed  of  officers,  non*commissioned  officers,  and  men  of  various  different 
regiments.  It  may  l>c  conceived  how  little  order  or  discipline  would  be  kept  up  in 
such  cases,  particularly  by  night,  and  how  little  these  ImkIics  could  imagine  it  to  he 
necessary:  as  a natural  result,  many  of  the  men  made  no  scruple  of  evading  the  work, 


* In  a Suvre.  more  than  in  an^  other  ■errier,  there  are  opportunitic«  for  indiridoal  acU  of  intetli- 
fence,  apirit,  and  exertion ; and  aurh  aets  may  be  of  reiy  great  ad%-antafe,  whereaa  in  the  Field  (hey 
arc  only  inatoncca  of  a diapiay  of  courage. 

Hence  it  would  be  peculiarly  desirable  and  politic  at  sieges  to  establish  a system  of  rewards  for 
such  acts. 

In  the  French  Service  it  is  quite  usual  to  order  a gratuity  to  the  individual  or  paitr.  of  money,  if 
consUting  of  Privates  or  Non'COmmissioned  Officers:  rommissiooed  Officers  obtain  promotion. 

Perhaps  medals  might  he  a better  reward  than  money. 
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^hich  was  done  with  impunity,  and  the  rest  workwl  very  indolently.  This  practice 
should  be  aliandoned,  and  all  woridng  parties  furnished  by  corps,  each  with  their  own 
Officers,  even  although  it  may  make  a little  inequality  in  the  pmjMrtions  according  to 
their  precise  strength. 

The  most  advanU^eous  mode  of  applying  soldiers  to  Field  or  Sicge>work  wUl  be, 
where  it  is  possible,  by  tasks ; which  will  be  described  hereafter. 

With  reference  to  the  laliour  of  soldiers  in  the  field  in  general, — there  is  one  con- 
sideration that  nmst  not  l>c  forgotten  in  estimating  the  amount  of  work  that  tuay 
reasonably  be  demanded  from  them  in  given  times,  which  is,  that  during  the  hard* 
ships,  de])rivatious,  and  fatigues  a campaign,  they’  have  not  by  any  means  the 
physical  powers  of  an  ordinary  lalionrer  living  at  his  own  home.  Their  tasks  should 
be  calculated  accordingly;  but  whatever  it  may  be,  it  should  he  cxeaited  with  alacrity 
and  spirit.* 


ARRANOBMSXT9  PBCVUAR  TO  TBB  ENGtSKBR  DBPARTMRNT. 

The  whole  of  the  Engineer  department  will  encamp  at  or  near  the  D^ot. 

The  Ordnance  Assistant-Commissary  will  have  charge  of  the  office  and  all  stores, 
Rnd  will  be  responsible  for  their  care  and  maintenance. 

He  will  have  to  assist  him,  the  Clerks  and  Conductors  of  Stores,  and  a small  de- 
tachment of  Sappers. 

The  tools  and  stores  of  all  sorts  will  be  kept  in  order  and  rcaiUncss  to  be  delivered 
ont  at  a moment’s  warning,  during  night  or  day,  by  the  Sappers  of  his  detachment  on 
duty. 

He  will  send  a Sapper  daily  to  the  trenches,  to  collect  all  the  broken  and  spare  and 
dispersed  tools,  with  the  assistance  of  a few  men  from  the  working  parties,  which  the 
Officer  on  duty  will  give  him. 

The  broken  tools  wilt  be  immediately  repaired  by  the  Smiths  and  Carpenters  em- 
ployed for  that  purpose. 

The  fascines  and  gabions  must  lie  regularly  piled,  and  not  allowed  to  be  removed 
except  for  the  works. 

The  sand-bags  will  require  particular  attention,  to  prevent  their  being  purloined  for 
many  purposes  to  which  they  can  be  applied ; as  will  also  the  axes,  hatchets,  and  bill- 
hooks. 

If  they  should  not  have  the  advantage  of  any  other  protection,  the  stores  and  tools 
will  be  enclosed  by  a rope  fixed  to  picketing  posts,  and  no  one  allowed  within  it  by 
the  sentinel  but  parties  having  business  there. 

The  Artificers,  Fascine  Makers,  Ac.,  must  be  responsible  fur  the  tools  delivered  to 
them,  of  which  a record  is  to  be  made. 

The  Ordnance  Commissary  has  charge  of  the  workmen  in  the  Dep6t. 

His  Clerks  will  enter  regularly  an  account  of  receipt,  issue,  and  expenditure  o( 
stores;  of  all  persons  attached  to,  and  employed  by,  the  Engineer  department;  and 
of  their  pay,  either  for  day  or  task-work. 

The  workmen  should  be  paid  every  evening. 

The  Carpenters  arc  divided  into  numliered  brigades  of  four  in  each. 

The  Sappers  into  brigades  of  eight. 

’Tlic  Miners  into  brigades  of  four. 

As  soon  as  parallels  are  entirely  established,  and  safe  from  being  carried  by  sorties, 


* It  u very  desirable  to  provide  some  regular  or^^anised  means  by  which  the  different  parties  could 
alwaya  obtain  watfr,  without  baring  to  aend  numerous  detachmeoCa  out  of  tbe  trenches,  altogether 
with  imperfect  mcaaa,  for  bringing  it  in  small  quantities. 

VOL.  I.  P 
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small  depots  are  formed  in  them,  where  the  CMficen  of  Enpneers  will  Ik*  able  to  send 
readily  for  any  article  required.  A gtiard  is  placed  over  them,  with  at  least  one  Sa)>> 
per;  and  the  platforms  (among  other  things)  may  be  collected  there  by  degrees, 
brought  iu  by  the  working  parties,  to  be  in  readiness  as  soon  as  required,  and  from 
whence  they  will  he  less  liable  to  lie  mixed  than  when  brought  at  once  from  the  main 
di^'pot  to  the  hatteries. 

The  following  will  be  the  dimensions  and  prices*  paid  for  the  fascines  and  galuons, 
&C-,  brought  in  by  the  different  parties. 

The  prices  are  caJculatal  on  the  supposition  that  the  parties  find  their  own  materials, 
where  they  are  in  plenty  and  near  at  hamt* 


Large  Sap  Gabion,  ready 
fur  stufting,  6«.  each. 


(Diameter  (from  centre  to  centre)  of\  « 

pickets f 

Height  of  (he  wattling 5 

Distance  asunder  of  the  seventeen  1 

pickets J 

r Diameter 2 

^ , .1  Hcijrht  of  the  wattling 2 

Common  Gabon,  , 

" ■ from  1 to  0 

ri8 
12 
9 
2 
0 


[,  or  stakes  \ Diameter 


Battery  Fascines. 
18  feet,  2».  lid. 
12  feet,  1«.  lOd. 
9 feet,  Is.  5d. 


Length 


I Diameter  10  inch^,  or  circuniference 
(^Distance  of  the  gads  asundiu*  . . . 
Fascines  for  stuffing  the'j 

Urge  Sap  Gabion,  having  ilacngth 5 

a Stake  or  Picket  witliin  [ Circumference 2 

each,  Is.  J 

Tracing  Fascines  (Fatigue  / I»cng1h 5 

1 Cirotimference 2 


work.) 


Faacioe  Pickets  (Faliguo.)  "ot  less  than  . . 

' ® ' 1 Circumference,  at  thick  end,  from  3 to  0 

{Length  not  less  than 4 

Circumference,  at  thick  end,  from  3 to  0 


Gads  (Fatigue.) 

Stakes  for  the  Horses  or 
Trestles  for  making  Fas- 
cines on. 

Horses  or  Trestles  all  ready,'! 
the  6 for  an  IS.feet  Fas<  S Distance  asunder 
cine,  8#.  J 

Fascine  Mallets,  (of  hard  J 
wood,)  la.  ^ 


Length 5 

Circumference,  aliout 0 


Length  of  the  heail 8 or  0 

Diameter  of  ditto  . . . . . . 5 or  0 
[Length  of  the  handle  . . . from  3 to  5 


Each  Gun  Platform, f 10«. 


3 Slcejiers. 


1 Ilurtor. 


14  Planks. 


Ixrngtli  of  each 
Width.  . . 
Thickness 
Length  . . 
Width . . . 
Thickness 
laCnetli  of  each 
Width.  . . 
Thickness 


14 

0 

0 

8 

0 

0 

10 

1 

0 


6 

0 

8 

0 

6 

0 

H 

0 

0 

0 

7 

9 

0 

0 

0 

0 

0 

5 

5 

5 

0 

10 


r> 

9 

0 

0 

0 

G 

0 

8 

8 

0 

0 

2 


• These  prim  will  of  courte  be  iiahle  to  TariAtiun  from  localities : as  giren  alwvc,  they  arp  taken 
from  memoranda  of  Peninsular  Scrncc. 

t These  platforms  arc  of  the  lightest  admahle  dearription,  and  will  weigh  les«  than  those  gicra  in 
the  list,  p.  71.  Whatever  changes  may  oeenr  in  the  constroetion  of  platforms,  Ac.,  Ac.,  the  alK»vc. 
as  the  result  of  much  experience,  have  been  retaiueJ  as  valuable  precedenu,  thougit  they  should  be 
but  partially  applicable. — A'ditorr. 
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ft.  in. 


Length 

7 

0 

r 3 Sleepers.  • 

Width . . 

0 

H 

Each  13  or  heavy  10-inchJ 

Thickness 

0 

8 

Mortar  Platfomi,  8e.  | ^ 

'I.ength 

6 

0 

V.  1 1 Sleepers.  < 

Wiilth  . . 

n 

8 

Thickness 

0 

8 

Each  8-inch  Stone  or  other'] 

rLength 

8 

0 

light  Mortar  Platfonus,  > 12  Sleepers.  J 

Width.  . 

0 

G 

u.  J 

Thickness 

0 

r> 

SpUnter.pnxrfTimben,for  ’ 

. from  9 to  12 

0 

10 

. fiom  6 to 

0 

10 

Carpenten,  for  pointing,  triinming,  and  cutting  pickets  to  their  proper  length,  may 
be  allowed  1«.  per  100,  the  pickets  being  brought  in  for  them. 

The  Sappers  and  Men  of  the  line  attached  to  the  department  arc  paid  acconling  to 
the  Regulations. 

Tlic  Fatigue  parties  from  the  Line  for  collecting  materials  in  the  rough  and  in  bulk, 
and  the  ordinary  working  parties  during  the  siege,  are  not  paid. 

The  Serjeant  of  the  Depot  will  receive  these  stores,  and  give  an  account  regularly  of 
the  quantity  delivered  to  the  Clerk,  to  be  entered  in  the  l>ook8,  as  well  as  all  issues. 

iUl  the  articles  which  are  not  well  mailc  and  nearly  according  to  the  prcscrilMHl 
dimensions  will  be  rejected;  fur  those  accepted,  a receipt  will  lie  given  as  they  arc 
brought  in. 

Gabions, t to  be  received,  must  be  strong,  stand  firm,  and  upriglit,  and  the  work 
dose ; — a few  rows  of  wattling,  well  bound  together  by  at  least  four  gads  at  top  and 
bottom  ; and  in  no  part  of  their  length  or  diameter  varying  more  than  2 inches  from 
the  proper  dimensions. 

Battery  Fascines, f to  be  accepted,  must  be  straight  and  cylindrical,  closely  bound 
with  good  thick  gads  not  more  than  9 indies  asunder,  and  the  knots  well  tied  and  in 
a line ; the  length  to  be  exact,  and  the  thickness  in  no  part  to  vary  more  than  one 
inch  from  that  preacribed. 


DiRscnoNS  TO  rns  orricsRS  or  rnginesrs  and  their  distribution. 

The  Second  in  Command  will  be  Director  of  the  Attacks,  lie  will  he  obeyed  by 
the  Department  in  all  parts,  and  must  pay  his  particular  attention  to  preserve 
regularity  in  the  trenches,  and  more  especially  to  the  taring  out  of  all  new  works. 

The  Brigade-Major  and  Adjutant  will  keep  in  order  the  Returns,  Rosters,  Otiicial 
Letters,  &c.,  and  have  particular  chai^  of  the  Sappers : they  will  occasionally  be  able 
to  visit  the  trenches  to  assist  the  Commanding  Officer,  or  for  his  information. 

A certain  number  of  Officers  will  be  divided  into  numbered  Brigades  of  two  in 
each. 

The  unattached  Officers  may  be  in  the  first  instance  employed  in  setting  to  work 
the  Gabion  and  Fascine  Makers,  and  the  arranging  the  Platforms,  or  they  may  lie 
put  as  supernumeraries  to  the  Brigades. 

A nominal  list  will  be  made  out  of  the  distribution  of  (he  Officers  and  Sappers. 

The  hours  of  relief  will  l»c  4 p.  ii.,— Midnight,— and  8 a.  m.  Or,  5 p.  m.,— 3 a.  m., 
— and  9 a.  m.,  as  found  l>est,  to  which  the  Officers  must  make  it  a point  to  1>e 
punctual,  particularly  for  the  oAemoon  relief.  There  should  be  some  means  taken 


* Ua«d  u planking ; they  wm  unncceitarily  thick, 
t Vide  * Gabion, Fascine.' 
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of  fixing  the  time  by  sigTial  or  otherwise,  once  in  each  twenty-four  hours,  for  the 
whole  encampnjont. 

The  Officers  of  Enpneers  must  pay  particular  attention  to  the  different  directions 
for  carrying  on  the  works,  which  will  lie  given  out  by  the  Clommanding  Engineer. 
TItey  will  recollect  that  the  main  object  in  a Siege,  wliere  the  new  work  U generally 
commenced  at  night,  is  arranffemeni ; ui>on  that  point  too  great  a stress  cannot  be 
laid;  they  must  therefore  use  their  utuiost  exertions  to  preserve  regularity  and 
system  in  all  the  operations.  It  is  lietter  to  delay  half  an  hour,  or  even  an  hour,  in 
commencing  work,  rather  than  iH'gin  in  confusion : they  must  call  upon  the  Officers  of 
the  working  parties  to  enforce  their  directions,  and  to  encourage  the  greatest 
exertions  on  the  part  of  the  workmen. 

The  Commanding  Engineers’  daily  order,  given  at  2 p.  sf.,  will  make  every  one 
acquainted  with  the  works  to  lie  executed  diuing  the  ensuing  tweuly-four  hours. 
The  Officers  must  cause  their  Sappers  to  see  every  article  they  will  require  prepared 
in  time;  that  is,  tools  or  stores  laid  out,  and  tracing  lines,  measuring  rods,  &c., 
prepared,  and  the  Senior  Officer  of  each  Brigade  will  order  the  arrangemeut  of  hts 
party. 

They  will  rqiort  particularly  in  writing  to  the  Commanding  Engineer  the  good 
conduct  of  any  of  the  Sappers  and  Miners,  as  well  as  any  instance,  if  such  should 
occur,  of  misconduct  of  any  kind,  or  of  want  of  spirit,  exertion,  or  ability. 

The  Senior  Officer  of  each  Brigade  will,  on  his  return  from  duty,  send  in  to  the 
Office  a written  account  of  the  extent  of  work  performed,  with  remarks  on  the  conduct 
of  the  working  parties  and  of  the  corps  they  were  furnished  by,  as  well  as  a detail  of 
the  occurrences  of  his  relief;  such  as,  of  Sorties,  of  the  nature  of  the  fire  from  the 
enemy,  and  of  our  own,  with  their  apparent  rficets ; the  works  the  enemy  may  be 
carrying  on,  as  well  as  he  can  perceive,  &c.  These  Reports,  revised  by  the  Director, 
will  be  copied  into  a book  or  journal,  kept  at  the  Royal  Engineers’  Office  for  that 
purpose  by  the  Adjutant. 

They  will  give  certificates  in  writing  to  the  parties  for  all  task-work ; for  which 
purpose  they  will  find  it  convenient  to  go  prepared  with  every  thing  written  on  small 
slips  of  paper,  but  the  quantity  of  work,  which  can  lie  filled  in  on  the  For  the 

Sap,  and  such  works,  the  payment  will  be  made  on  these  certificates. 

OPBNINO  THE  TRENCHES  AND  FIRST  PARAI.LEI.. 

It  is  usual  to  undertake,  on  the  first  night  of  opening  the  Trenches,  the  entire  of 
the  First  Parallel,  or  protective  position,  and  its  approaches. 

We  will  assume  in  this  case  that  this  Parallel  is  to  he  at  aliout  GOO  yards  from  the 
salient  angles  of  the  covert-way,  witii  two  or  three  approaches,  as  shewn  in  Plate  I. 

The  600  yards  distance  for  the  First  Parallel  is  from  the  main  works  of  the  place, 
without  reganl  to  any  detached  works,  unless  they  are  laige ; it  is  considered  in 
ordinary  cases  the  best,  because  beyond  the  effect  of  much  injury  from  grape  shot  or 
musketry,  or  of  any  serious  sorties  from  a garrison  of  moderate  strength ; and  because 
it  is  about  the  extreme  distance  for  very  steady  howitzer  practice. 

The  Parallel  is  extended  in  length  50  or  60  yards  lieyond  the  prolongation  of  the 
extreme  faces  of  the  works  of  the  front  to  be  attackeil,  and  tunicd  round  at  the  ends 
as  a protection  to  each  flank,  or  should  be  finished  by  a redoubt  or  pali»iding,  where 
there  is  much  to  apprehend  from  sorties,  if  the  garrison  is  strong.  S(^  Plate  I. 

The  approaches  in  zig7.I^p  should  lie  directed  to  a point  at  least  30  yards  outside 
of  the  extreme  parapet  or  covered  way  of  the  garrison  from  whence  fire  could  !»c 
directed  on  them,  in  order  to  avoid  effectively  not  only  enfilade  hut  ricochet  shot. 

Ill  section  the  parallels  are  10  feet  wide,  including  the  front  banquette,  and  the 
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appro iches  8 feet  without  a banquette : each  of  them  have  an  average  depth  of 
3 feet,  with  a alight  fall  from  front  to  rear  for  drainage,  and  which  also  affords  some 
advantage  in  defilading  the  trench,  nr  inipro>iag  its  cover.*  Plate  1.  figs.  2,  3,  4. 

Means  for  getting  easily  out  of  parallel  and  approach  to  op]>ose  sorties,  particularly 
from  the  fonner,  should  be  affordc<I. 

The  interior  slope  and  top  of  the  parapet  of  the  parallel  is  shaped  with  tlie  shovel, 
so  as  to  give  the  most  cover  with  a proper  height  (4  feet  2 inches)  to  fire  over. 

In  great  Sieges  the  width  of  the  parallel  will  require  to  be  increased,  and  in  very 
small  ones  may  be  reduced. 

The  approaches  forming  the  roadways  Into  the  trenches  could  hardly  be  reduced 
under  any  circumstances ; and  those  of  the  first  entrance,  that  is,  up  to  the  first 
parallel,  will  probably  be  better  of  greater  width,  to  give  inure  free<]om  of  {lassage. 

It  will  be  an  object  to  endeavour  to  conceal  from  the  garrison  the  time  of  the 
opening  of  the  trenches,  because  if  the  first  night’s  work  can  be  executed  without 
iutemiptioo,  the  operation  will  be  much  facilitated,  and  many  casualties  saved. 

This  is  to  lie  done  by  keeping  the  asscmbbiig  of  the  troops  for  the  purpose,  and 
other  demonstrations,  as  little  iiercc{itiblc  as  possible. 

The  Coveringt  and  Working  jiarties  will  lie  given  from  the  nearest  encampment ; the 
latter  will  assemble  in  due  time  at  the  Engiuecn’  Depot,  where  the  tools  and  materials 
will  have  been  laid  out  in  readiness  for  them. 

To  {ircsene  ordinary  appearances,  the  Pickets  usually  emidoyed  to  confine  the 
garrison  to  their  works  will  proceed  in  their  accustomed  manner  and  time:  they  will 
form  part  of  the  covering  party  for  the  night. 

l(ume<Uatcly  after  the  darkness  of  the  night  is  suffiniently  complete  to  ineure  the 
impossibility  of  observation  from  tlie  enemy,  the  Engineers,  aided  by  their  Sappers, 
proceed  to  mark  out,  as  rapidly  as  they  can,  the  lines  of  parallel  and  approaches. 

No  saving  of  time,  however,  is  to  justify  any  degree  of  inaccuracy ; they  will  there- 
fore have  considered  deeply,  and  by  as  many  actual  trials  as  possible,  in  recognizing 
and  fixing  the  localities,  how  to  secure  the  accomplishment  of  tliis  duty  with  accuracy 
and  rapidity. 

As  soon  as  the  necessary  given  points  shall  lie  found,  the  especial  Covering  party 
for  the  protection  of  the  work  will  be  led  out  to  tbeir  positions  by  Officers  of  Engineers. 

The  main  bodies  will  be  posted  in  line  almut  100  yards  in  rear  of  the  parallel  that 
is  to  he  formed,  and  in  the  intervals  and  on  the  flanks  of  the  approaches. 

If  any  part  of  it  can  be  placed  under  cover  of  rising  ground,  buildings,  &c.,  advan- 
tage will  be  taken  of  the  circumstance. 

Strong  advanced  Guards  arc  detached  to  about  100  yards  in  front  of  the  parallel; 
they  will  remain  collectetl  in  small  parties;  posting  in  their  front  again,  a line  of 
Pickets  near  enough  to  prevent  any  one  passing  l>etwecn  them  unobserved. 

To  prevent  mistakes  and  false  alarms,  the  working  parties  roust  lie  made  acquainted 
with  the  circumstance  of  a portion  of  the  covering  parties  being  in  their  front. 

In  la)ing  out  the  lines,  the  principal  points  are  first  marked  with  pickets  made 
visible  by  bunches  of  straw,  or  white  paper,  about  their  heads ; and  the  intenals 


* The  rear  of  the  trench  ia  much  the  moat  npoaet)  to  the  Are  from  the  garriian : although  not  ex- 
poaccl  to  vieir,  manr  caaoaltica  bap;>eD  there  from  ahot  dropping  in  iiumcdiatclf  over  ur  through  the 
tup  of  the  loose  earth  (tarapet. 

t The  protective  force  haa  oauail}-  been  denominated  in  the  Britiah  Service  *'tke  coreniic 
which  may  be  correct  previous  to  the  conatrurtion  of  any  of  the  trenebra ; Hut  auhaequcntly  **  gutird 
of  the  would  aeem  to  be  more  appropriate,  and  ia  more  in  accordance  with  the  practice  of 

other  naliona. 
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defined  hy  straight  lines  of  white  tape,*  which  is  to  denote  the  actual  line  of  (he 
excavation. 

Each  man  of  tlie  working  party  carries  a picka.xe  and  shovel,  and  a tracing  fascine 
(if  the  latter  be  employed) ; the  fasdne  on  the  shoulder  that  will  be  towards  the 
enemy  as  he  tiles  into  his  position  to  work. 

When  the  lines  for  the  works  are  sutRcicntly  marked  out,  the  Bngades  of  Engineers, 
with  their  Sat>]>ers,  lead  out  the  working  parties  direct  to  the  several  points  from 
whence  each  is  to  be  arranged. 

When  the  head  of  the  file  reaches  the  fixed  point  from  whence  that  party  is  to 
commence,  he  is  halted,  and  his  fascine  taken  by  a Sapper  and  laid  parallel  to  the 
white  line,  and  at  18  inches  from  it ; the  next  man  files  up,  and  the  same  is  done  with 
regard  to  his  fascine,  and  so  on  till  the  whole  are  placed,  every  man  in  succession 
sitting  down  on  his  fascine,  which  thus  marks  the  length  of  trench  allotted  to  each. 

There  must  be  no  wavering,  or  chance  incurred  of  misleading  covering  or  working 
parties  to  their  precise  points  in  the  nearest  direction,  and  by  that  which  is  most  clear 
of  obstructions:  if  at  all  necessary,  men  with  dark  lanthoms  will  be  fixed  at  particular 
points,  essential  for  obtaining  the  proper  direction. 

Lanthoms  for  this  purpose  may  be  fixed  or  hung  on  a disc  of  tin  or  wood,  to  form 
a screen  on  the  side  of  the  garrison,  and  must  only  be  entrusted  to  a N.  C.  Officer  of 
Sappers,  or  some  man  who  can  be  thoroughly  depended  upon  for  steadiness  and 
intelligence,  to  prevent  It  being  ohscr\‘cd  Ity  the  enemy.  The  l^t  should  be  small, 
and  not  be  allowed  to  strike  on  any  near  object. 

When  the  whole  are  placed  by  all  the  Brigades,  and  not  till  then,  the  word  is  passed, 
or  some  signal  given,  (that  cannot  be  perceived  by  the  garrison,)  to  commence  work, 
which  is  then  to  he  pushed  on  vigorously;  but,  if  still  undiscovered  by  the  enemy, 
with  as  little  noise  as  possible. 

Should  no  tracing  fascines  be  employed,  the  proceeding  is  carried  on  in  the  same 
form ; but  other  means  mast  be  adopted  for  placing  the  men  at  a proper  distance 
asunder. 

The  first  night's  work  is  necessarily  a short  one : suppose  the  excavation  actually 
to  commence  at  nine  or  ten  o'clock  of  a summer's  night,f  there  will  be  probably  five 
or  six  honn  available  in  the  dark,  and  about  three  more  after  dawn. 

It  is  ustial  to  anticipate  but  a small  portion  of  work  to  be  executed  on  this  first 
night ; each  workman  having  5 feet  of  length  of  trench,  and  the  given  depth  of  3 feet 
to  excavate,  only  4 feet  in  width  is  the  quantity  laid  down  as  reasonable  to  expect, 
being  less  than  2^  cubic  yards.  This  should  be  considered  the  very  mininmm,  even 
in  unfavourable  soils,  (not  being  rock  or  swamp,)  or  the  weather  particnlarly  bad,  or 
the  party  nndcr  serious  interruption  from  the  enemy : it  is  a ver>'  trifling  amount  of 
work  for  a man  to  execute,  and  half  of  it  will  be  done  by  him  voluntarily  within  the 
first  hour,  in  order  to  gain  cover ; — so  small  a result,  leads  to  the  space  obtained  being 
most  confined,  and  inconvenient  to  contain  the  guard  as  well  as  the  workmen  in  the 
morning,  l>eside3  that  many  other  advantages  would  arise  from  greater  energy  in  the 
first  night's  work. 

Indeed,  it  is  on  record  that  the  excavation  for  parallel  and  approach  is  frequently 
completed  during  the  first  night,  leaving  only  the  shaping  and  putting  banquettes  for 
the  next  party. 


* In  Foreign  Sennees  » Iight.coloured  rope  U usuailj  emplojed ; white  tepe,  or  long  ■trips  of  Unen, 
howerer,  of  from  1 to  S ioehe*  brosd,  m used  in  oar  Service,  U pkrticularly  conipicuoui  in  the  dark, 
very  pKtrUble,  cnsilj  procured  and  managed,  may  be  occaaiooaUy  Bared,  waabed,  and  used  again,  and 
considered  altogether  preferable, 
t Latitude  38°. 
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In  reference  to  Siege  and  rield-workii,  tlic  quality  of  the  soil  is  sometimes  divided 
into  three  classes. 

1.  Light,  and  to  >>e  worked  hy  the  s]iade  and  shovel  alone. 

2.  Requiring  one  pickaxe  to  two  shovels. 

3.  Requiring  one  pickaxe  to  each  shovel,  which  may  l>e  deemed  the  hardest, 
not  including  rock  or  large  boulder  stones. 

The  third  case,  consequently,  would  require  double  the  number  of  men  to  execute 
any  given  quantity  of  trench-work  that  the  hrst  would;  or  at  given  distances  asunder 
the  men  would  do  half  the  amuimt  of  excavation. 

A man  working  hy  day  for  ten  hours  could  excavate  in  the  light  soil,  and  throw  out 
earth  with  the  shovel  in  such  a trench,  to  the  amount  about  10  or  12  cubic  yards. 

A complete  parallel  10  feet  wide  by  3 deep,  at  the  length  of  5 feet  per  man,  would 
be  less  than  half  that  quantity,  that  is,  little  exceeding  5)  cubic  yards,  and  should  l>e 
done  with  tolerable  ease  in  light  soil  during  the  tint  night;  or,  in  more  difficult  soils 
requiring  occasional  use  of  pickaxe,  8 feet  in  width  (under  cubic  yards)  might  l>e 
completed. 

Either  of  these  qiuuititics,  therefore,  according  to  circiunstaiices,  miglit  he  cxi>ectcd 
for  the  first  night’s  work,  except  in  ]>ecuUar  cases  of  dilficulty. 

During  the  night,  and  particularly  just  before  clear  daylight,  the  men  must  clear 
away  the  upjier  stop  of  the  banquette  or  benu  of  18  inches  in  front  of  the  exeaxuted 
line,  and  lower  the  top  of  the  parapet,  tliruwing  the  stuff  iu  I>olh  cases  well  to  the 
front,  in  order  to  leave  space  for  the  earth  subsequently  to  be  excavated,  without  the 
necessity  in  the  day  of  exposing  the  workmen  to  the  enemy’s  fire. 

All  these  arraugementa  will  be  much  easier,  and  the  entire  operation  more  readily 
and  cheerfully  perfomted,  if  the  whole  of  the  troops  understand  thoroughly,  by 
prcxiotis  practice,  what  is  required,  and  what  is  its  utility. 

Besides  the  precise  number  of  workmen  caleulaU^d  to  fill  up  the  entire  space,  there 
is  alwa)^  added  a good  reserve  (about  to  allow  for  any  dcficieticies  when  laid  out, 
and  fur  casualties,  &c. ; and  even  should  that  resen’e  not  suffice,  the  General  Officer 
commanding  in  the  trenches  orders  out  what  may  be  necessary  from  the  pickets,  in 
reserve,  in  camp. 

The  working  parties  are  laid  out  from  the  front,  that  is,  along  the  parallel  first,  and 
thence  to  the  rear  along  the  ap|ntwchcs ; so  that  any  deficiency  may  afTect  the  rear 
and  part  most  distant  from  the  enemy,  where  it  is  easier  to  be  prorided  for. 

It  must  be  expected  that  there  will  lie  various  spots  and  places  to  cross  that  will 
present  more  difficulty  and  require  more  skill  to  complete  than  the  rest. 

1.  Water-courses  and  drains:  these  must  not  be  interrupted,  and  will  require 
pipes  or  openings  made  up  of  planking  or  other  means  to  leave  a free  passage ; 
otherwise,  it  will  be  necessary  to  open  them  subsequently  with  much  labour  and 
difficulty. 

2.  Hard  roadways,  perhaps  paved. 

3.  Buildings,  walls,  ditches,  shrubiieries  or  trees,  &c.,  &c.,  Ac. 

To  all  such  places  a few  Sappers,  or  of  the  regular  men  attached  to  them,  should 
be  appointed,  who  will  be  properly  provided  w ith  means,  and  will  understand  how  to 
complete  the  line  over  such  obstacles.  W’here  the  entire  of  the  soil  is  erf  rock  or  I>ad 
•warop,  it  may  be  deemed  impracticable  to  carry  on  siege  operations  over  it,  in  fnnt 
of  a garrison  of  any  power.  Such  ground  may  be  passed,  and  even  Itatterics  con- 
stnictcd  on  it,*  by  the  necessary  extra  earth  or  materials  brought  from  the  nearest  or 


• A fouadation  of  two  crossed  courses  {ssciocs  sill  suppeut  any  sotk  on  any  avamp.— ITdi/orc. 
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most  convenient  place,  If  that  part  of  the  operation  be  of  small  extent;  to  assist,  the 
trench  may  be  widened  when  depth  cannot  be  obtained. 

The  General  to  command  in  the  trenches,  and  the  Guard,  take  the  duty  for  twenty^ 
four  hours,  and  are  relieved  at  mid.day ; the  Guard  being  furnished  by  battalions,  if 
not  by  brigades. 

The  working  party  take  the  duty  for  twelve  hours,  and  are  relieved  usually  at 
6 A.  M.  and  6 p.  M. : the  duty  should  be  by  companies  at  least,  but  better  by  regi- 
ments t in  neither  case  by  mere  mixed  detachments.  If  the  besieging  force  he 
strong  enough  in  proportion  to  the  siege-work  to  be  executed,  a more  frequent  relief 
of  working  parties  would  tend  to  the  more  rapid  completion  of  the  work ; but  the 
arrangements  should  be  such  as  to  give  the  troops  at  least  three  periods  out  of  the 
trenches,  for  one  in. 

The  Engineers,  Sappers,  and  men  attached,  should  have  three  reliefs  in  the  twenty- 
four  hours,  and  at  diderent  periods  ^m  the  working  parties;  and  they  will  be  well 
off  if  they  are  in  sufficient  number  to  liave  not  more  tlian  one  in  four  tours  in  the 
trenches. 

When  working  parties  are  tasked,  they  should  be  dismissed  scrupulously  as  soon  as 
the  task  is  completed;  and  more  work  will  be  obtained,  and  with  more  alacrity  and 
satisfaction  to  the  men  by  this  mode,  than  hy  keeping  them  lingering  over  the  work 
for  twelve  hours.  There  is  also  a great  advantage  in  getting  the  work  clear  of  these 
men  for  some  time  before  the  new'  party  comes  in ; such  interval  is  most  usefully 
employed  hy  the  Sappers  and  their  assistants  in  arran^ng  the  tools  and  work,  and 
adjusting  or  completing  any  part  that  may  be  a little  irregular,  dcdcient,  or  exposed : 
this  is  so  desirable,  that  when  the  men  work  even  hy  time,  it  is  well  to  collect  and 
retire  them  a full  half-hoar  before  the  arrival  of  the  new  party. 

If  the  working  parties  have  their  arms,  and  form  port  of  the  strength  of  the  force 
for  resisting  sorties,  they  must  not  be  dismissed  from  the  trenchet  altogether  till 
relieved,  but  will  be  in  that  case  only  withdrawn  from  the  work. 

In  cases  of  reliefs,  or  generally  of  parties  meeting  on  any  account  in  the  trenches, 
the  out-going  party  invariably  holts,  and  lets  the  in-coming  pass. 

Should  the  opening  of  the  trenches  l>e  decidedly  discovered  even  early  in  the 
evening,  and  a heavy  fire  directed  upon  it,  it  can  still  be  forced  on  by  discipline  and 
spirit,  and  without  so  much  loss  as  might  be  expected. 

The  same  precautions  must  still  be  taken  by  the  Engineers  to  insnre  correct 
positions  and  lines,  and  in  bringing  the  parties  up.  The  only  difference  in  the 
arrangements  will  be,  that  under  such  fire  the  workmen  commence,  each  man  as  soon 
as  placed,  in  order  that  he  may  be  sooner  under  cover. 

The  result  of  such  a night,  however,  will  be  some  inaccuracies,  and  some  parts 
imperfectly  completed; — reserves  will  then  come  more  particularly  into  service,  and 
there  will  be  more  need  for  the  adjustments  applied  by  the  Sappers  ami  assistants. 

In  order  to  reduce  the  amount  of  duty,  and  the  number  of  men  in  the  trenches,  it 
is  the  general  custom  now  to  make  the  working  parties  take  their  arms  and  ac- 
coutrements,* so  as  to  make  up  with  the  guard  the  necessary  num!)cr  to  resist  sorties. 
It  is  attended,  however,  with  many  inconveniences.  The  arms  and  accoutrements  are 
a great  incumbrance  to  them,  and  being  laid  on  the  reverse  of  the  trench,  are  liable 
to  be  injured ; — in  case  of  a sortie  or  alarm  it  is  nut  easy  to  get  these  men  collected 
and  in  order;  they  become  mixed  with  the  guard,  and  hence  arises  confusion;  nor 
are  they  easily  brought  back  to  the  work. 

At  all  events,  however,  it  is  particularly  desirable  that  the  parties  who  first  break 


* Their  koapMclu  u«  left  la  camp. 
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ground  should  not  take  their  arms:  they  have  each  two  intrenching  tools,  and 
perhaps  a fascine  to  carry ; particular  system  and  exertions  are  required  from  them ; 
and  it  is  unusual  at  that  period  to  he  oppmed  by  any  great  sortie. 

It  would  be  less  inconTenient  fur  the  morning  relief  to  l>c  armed,  as  they  will  have 
few,  if  any,  tools  or  stores  to  carry ; they  can  also  take  better  care  of  their  arms,  and 
may  be  more  likely  to  want  them  during  the  ensuing  day. 

SOKTIES. 

In  ordinary  Sieges,  Sorties  in  much  force,  made  upon  the  approaches  when  not  less 
than  260  yards  distant, — that  is,  up  to  the  second  parallel  and  its  batteries,  or  farther, 
— can  seldom  be  \try  injurious  to  besiegers,  unless  the  latter  are  guilty  of  great 
neglect  or  want  of  caution,  or  have  ver)'  imperfect  ineaus  of  protecting  thcn^selves. 

The  garrison  in  making  a sortie  has  one  advantage,  namely,  the  shortness  of  the 
distance  to  be  passed  between  the  fint  alarm,  and  1>eing  in  contact  with  the  enemy; 
BO  that  if  the  besiegers  are  negligent,  it  partakes  of  a surprise;  but  that  advantage  is 
to  he  neutralized  by  the  troops  in  the  trenches  being  taught  always  to  expect  such  an 
attack  at  any  momeni,  and  the  measures  to  be  adopteil  being  thoroughly  understood. 

After  the  French  had  made  one  or  two  sorties  at  St.  Sel>astian’s  with  some  success 
on  a parallel  at  about  200  yards  distance,  the  Guard  in  Uie  exposed  part  of  it  were 
made  during  the  night  to  sit  on  the  reverse  of  the  trench  with  their  anus  in  their 
hands,  in  expectation  of  the  next,  and  under  instructions  to  charge  the  enemy  the 
instant  they  should  l)e  seen  on  the  para]>et.  This  accordingly  took  place,  and  it  was 
driven  in  at  once  without  an  attempt  at  a struggle,  and  was  the  last  attempt  of  the 
kind. 

The  Sortie  is  also  considered  to  have  an  advantage  in  being  covered  Ity  the  fire 
from  the  place ; but  if  it  be  advanced  to  any  distance  from  the  works,  it  will 
probably  snffer  more  loss  in  retiring  to  them,  than  the  besiegers  will  from  the 
artillery  of  the  garrison. 

The  disadvantages  of  the  troops  making  the  Sortie  arc — 

1.  That  they  necessarily  attack  a superior  force,  probably  very  superior:  the 
ordinary  rule  is,  that  the  Guard  of  the  trenches  should  be  equal  to  threc>fourtlis 
of  the  Garrison  ; it  is  seldom,  if  ever,  that  a sortie  will  be  of  any  thing  like  that 
proportion,  and  the  far  greater  number  of  comparatively  small  force. 

2.  That  they  are  under  the  moral  impression  that  definitively  they  will  l>e 
forced  to  retire ; and  the  only  question  being  trAen  that  is  to  take  place,  they 
roust  be  inclined  to  yield  to  the  first  spirited  attack  made  on  them. 

3.  In  retiring,  which  it  mnst  come  to,  and  necessarily  in  some  confusion,  the 
cxposiu'c  and  consequent  loss  must  be  heavy. 

4.  Every  loss  to  the  garrison  is  irreparable;  whereas  the  supply  for  the 
trenches  U,  as  it  were,  inexhaustible;  in  other  words,  the  advantage  would  be 
with  the  besiegers  in  the  loss  of  man  for  roan  with  the  garrison. 

It  would  of  course  be  of  vast  importance  to  the  garrison  if  by  sortie  it  could 
obtain  possession,  even  for  a short  period,  of  any  of  the  armed  lotteries  of  the 
attack ; hut  such  an  advantage  is  nut  to  be  anticipated,  unless  occasionally,  {>erhaps, 
in  sieges  of  very  large  places. 

Tlie  principal  efforts  are  made  upon  unfinished  portions  of  work,  and  the  success 
will  be  more  likely  to  be  effective,  if  such  unfinished  part  is  extensive,  and  conse- 
quently farther  removed  from  support. 

A very  short  possession  of  parts  of  the  trenches,  lined  with  gabions,  may  cause 
much  trouble,  time,  and  casualties  to  the  l>csiegcrs : the  gabions  }>eing  overtiinicd 
into  the  trench  and  partially  cut,  are  extremely  difbcult  of  removal,  thus  adding 
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grcAtljr  to  the  bIow  process  of  the  Sap,  or  gradual  progrcM  made  generally  in  the 
near  approaches. 

The  disposition  of  the  Covering  Party  on  the  breaking  ground  for  the  First  Parallel 
is  as  follows: 

The  moin  body  is  drawn  up  in  distinct  lines,  between  and  on  the  flanks  of  the  ap- 
proaches, and  al)out  100  yards  in  rear  of  the  parallel,  detaching  strong  advances  to 
al>out  100  yards  in  front  of  it,  which  also  remain  in  com [ wet  bodies,  excepting  a close 
line  of  Pickets  or  Sentries,  another  100  yanb  more  in  front. 

These  Pickets  must  l>e  throughout  on  the  sharpest  alert,  with  their  amis  alaays  in 
hand,  frequently  applring  their  ear  to  the  ground,  in  order  to  be  eariy  aware  of  any 
movement  of  the  enemy  towards  them. 

If  a single  man  or  two  should  approach  to  reconnoitre,  (which  is  very  usual,)  they 
must  allow  him  or  them  to  pass,  and  endeavour  to  make  them  prisoners  without 
creating  an  alarm. 

The  advanced  Guards  will  be  always  ready  and  in  order  to  attack  any  sortie  at  once  t 
and  will  probably  repel  it,  uulvss  very  strung  in  force,  which  is  hardly  to  be  expected 
at  that  period. 

The  main  Ixidies  in  reserve  must  remain  collected  and  near  their  arms,  and  not 
ranging  from  the  order  in  which  they  are  to  fall  in : tliis  may  be  deemed  a general 
rule  for  night  or  day,  and  at  all  periods  of  the  siege. 

The  whole  (except  the  Pickets,  who  arc  usually  on  one  knee,  or  reclining  in  a 
position  for  readily  springing  into  action,)  lie  down,  and  if  there  should  be  much  fire 
from  the  garrison,  will  have  to  continue  so  during  the  time  it  lasts. 

As  the  day  l>cgius  to  daw  n,  the  covering  party  takes  its  post  in  the  parallel. 

The  construction  of  the  Second  Parallel  is  covered  in  a similar  manner. 

Sorties  should  be  always  opposed  by  a brisk  advance  with  the  bayonet,  and  not, 
even  when  the  parallels  are  completed  and  by  <lay,  by  dispersing  the  Guard  along  their 
parapets.  Tlie  only  men  habitually  on  the  banquette  arc  the  necessary  Sentries  to 
give  timely  notice  of  the  approach  of  an  enemy.  Any  other  portion  that  it  may  be 
thought  right  to  place  at  the  parapet  for  receiving  the  advance  by  a fire  from  thence, 
should  lie  told  off  and  instructed  for  the  purp<we ; but  the  greater  proportiou  should 
reimun  collected  in  reserve  for  a charge.  Firing  parties  are  sometimes  posted  in  the 
advanced  works,  to  act  against  the  defences,  and  would  bring  their  fire  to  bear  of 
course  against  a sortie  in  their  front,  although  not  the  primary  object  for  which  placed. 

Every  attempt  will  be  made,  by  position  and  movemeut,  to  act  upon  the  flanks  of 
the  force  making  the  sortie:  if  it  is  obstinate,  and  considerably  advanced,  it  may  be 
thus  perhaps  more  or  less  cut  off } at  all  events,  it  will  be  more  speedily  made  to 
withdraw,  and  probably  with  more  loea. 

If  the  trenches  are  near,  no  sortie  of  much  force  can  well  be  made,  except  by 
advancing  from  the  sides  collateral  to  those  of  the  attack;  in  which  case  their  own 
flank  must  lie  presented  to  batteries  and  works  in  rear,  prepared  for  that  purpose. 

It  will  be  an  object  of  care  and  caution  not  to  allow  the  Ciuard  to  follow  too  far,  or 
to  remain  out  longer  than  necessary ; otherwise  it  may  sustain  great  and  unnecessary 
loss  from  the  fire  of  the  garrison. 

It  is  much  more  diflicult  to  regulate  the  proceedings  of  the  working  parties  in  cases 
of  sortie,  than  of  the  guard. 

Sorties  are  sometimes  made  (particularly  by  night)  exclusively  to  create  alarm  and 
confusion,  which  must  l>e  met  by  firmncs.s  and  judgment. 

The  working  parties  will  in  all  cases  rally  aud  form  behind  the  reserves  of  the 
Guard. 

If  they  have  not  their  anus,  they  wiU  take  care  to  carry  away  their  tools  with  them ; — 
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if  armed,  that  is  not  to  be  expected : in  the  latter  case  they  form  as  a secon<l  reserve 
to  the  Guard  in  the  first  instance,  and  arc  brought  fons'anl  into  action  in  support  of 
it,  if  necessary. 

In  either  case  they  are  brought  iwck  to  their  work  immediately  the  ground  is 
cleared  of  the  enemy ; and  it  is  a great  effort  of  discipline  that  this  should  be  done 
completely  and  with  alacrity. 

On  night  works,  to  prevent  confusion  and  mistakes,  the  working  parly  must  always 
be  made  to  understand  thoroughly  when  there  is  any  portion  of  the  Guard  in  their 
front. 

Commanding  Officers  of  the  Guards  of  the  trenches  should  make  themselves  well 
acquainted  with  the  position  and  nature  of  the  works  and  approaches,  making  every 
arrangement  for  the  system  to  l>c  adopted  for  their  complete  protection. 

During  the  construction  of  the  Third  Parallel  and  the  works  beyond  it,  many  cir* 
ctimstanccs  may  contribute  to  render  sorties  more  fonnidahle  or  troublesome. 

1 . A garrison  strong  in  force  or  in  energy. 

2.  Inefficiency  of  means  for  reducing  the  6re  of  the  place;  or  for  preventing  a 
freedom  of  collecting  and  manoeuvring  Ixxlics  of  men  vrithin  the  front  of  attack, 
particularly  in  the  covert-way. 

3.  The  temporary  reduction  or  interruption  of  the  enfilade,  ricochet,  or  other 
fire,  against  the  works  of  the  place,  by  reason  of  the  new  approaches,  masking 
the  batteries  previously  established,  while  those  operations  shall  not  be  sufficiently 
advanced  to  be  armed  with  Artillery  means. 

Ill  such  cases,  small  liodies  from  the  covert-way  may  make  frequent  assaults  u|K>n 
the  heads  of  the  Sap,  disable  the  Sappers  and  workmen  immediately  in  their  rear,  and 
in  a few  minutes  can  materially  injure  the  unfinished  end  of  the  work ; for  it  will  be 
perceived  that  the  Guard  o(  the  Sap  has  no  position  where  it  can  be  collectctl  in  mass 
to  receive  such  an  attack ; on  the  contrary,  it  is  itself  necessarily  attacked  in  flank, 
and  the  assailants  are  very  speedily  hack  in  their  covert-way. 

To  meet  such  a system  will  require  a great  deal  of  steailiness  and  determination. 
The  advanced  portion  of  the  Guard  must  be  disposed  as  compactly  m possible,  and 
under  precise  instractkms  to  be  always  in  readiness,  and  to  chai^  at  once  in  the  most 
rigorous  manner. 

Much  will  depend  upon  the  first  two  or  three  cffbrts : if  they  are  repulsed  briskly, 
and  with  loss,  such  attacks  will  not  be  frequently  repeated ; if  otherwise,  uid  they 
meet  with  a degree  of  success,  a moral  effect  will  be  established  on  both  sides,  that 
will  tend  very  much  to  retard  and  dison^ize  the  siege  0]>erations. 

If  the  garrison  shew  a disposition  to  use  these  vigorous  exertions,  it  may  be  neces- 
sary to  run  out  Demi-parallels,  (Plate  I.,)  or  portions  projecting  from  different  angles 
of  the  zigzag  approaches  for  lodging,  supporting  bodies  of  the  Guard,  near  and  in 
favourable  positions. 

Steps  to  the  parapets,  to  enable  the  Guard  to  meet  or  attack  the  sorties  outside  of 
the  parallels,  will  also  be  more  frequent,  and  made  with  more  care.  (Fig.  3,  Plate  II.) 

In  the  matter  of  op(K>dng  Sorties,  as  well  as  in  the  operations  of  working  parties, 
previous  practice  and  exercise  would  l>e  of  the  greatest  service;  Officers  and  men 
would  not  be  at  a loss,  but  would  then  understand  how'  to  improve  every  circumstance. 

POSITION  or  rn*  BAmtniBs. 

The  first  Batteries  constructed  being  those  for  reducing  the  fire  of  the  place,  arc 
usually  pieced  about  50  }tird8  in  front  of  the  first  parallel ; if  for  Enfilade,  one  gun  is 
to  l>e  close  within  the  prolongation  of  the  interior  line  of  the  parapet  of  the  face, 
flank,  or  covert-way,  to  be  enfiladed ; and  the  remainder  on  the  prolongation  of  the 
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rampart  of  the  same.  Each  of  these  batteries  mutt  have  its  covered  approach  firom 
the  parallel,  and  its  expense  magazines. 

Thejr  are  usually  commenced  on  the  night  succeeding  that  of  establishing  the 
parallel,  and  vrill  require  great  care  in  being  laid  out  in  the  proper  direction,  to  pro- 
duce the  projtcr  ctTect,  which  in  works  well  defiladed  is  not  always  an  easy  operation. 

Should  the  nature  of  the  works  of  attack  and  of  the  ground  admit  of  these  batteries 
l)eing  applicable  and  efficient  until  the  very  near  approaches,  instead  of  its  being 
required  to  establish  others  in  front  of  the  second  parallel,  it  will  be  very  advantageous. 

L Because  tbe  work  is  earlier,  and  more  easily  executed. 

2.  Tbe  batteries  more  easily  supplied  with  aminunitiou  and  every  necessary. 

3.  The  distance  is  a favourable  one  for  the  purpose. 

4.  The  Gunners  less  liable  to  casualties. 

5.  The  batteries  more  retired,  and  consequently  more  secure  from  sorties. 

From  the  period  of  occupation  of  the  first  parallel,  every  opportunity  is  taken  by 

night  or  day  of  pushing  on  the  zigzag  approaches  towards  tbe  nest. 

The  princi(>al  requisites  of  these  zigzags  are — 

1.  To  be  quite  clear  from  exposure  to  any  degree  of  enfilade  fire  from  tbe 
fortress. 

2.  To  be  confined  between  converging  lines,  that  will  not  mask  the  fire  of  the 
batteries  in  their  rear. 

They  are  directed  on  the  line  of  the  capital  of  the  work  which  they  arc  approaching ; 
and  the  converging  lines,  alx)ve  referred  to,  will  be  comprehended  lietwccu  the  salient 
angle  of  the  work,  and  points  on  the  first  parallel,  about  70  yards  on  each  side  of  the 
prolongation  of  the  capital. 


SECOND  PARALLEL. 

The  Second  Parallel,  under  ordinary  circumstaitces,  is  constructed  at  about  300 
yards  from  the  covert-way,  and  is  opened  under  similar  arrangements  as  described 
for  the  first,  for  even  at  that  distance,  its  establishment  can  be  enforced  without  much 
loss ; but  as  the  fire  of  the  garrison  is  more  efiPective,  it  is  desirable  to  use  gabions 
for  it,  if  possible,  and  the  workmen  usually  begin  to  cover  themselves  as  soon  as  each 
is  respectively  placed. 

The  approaches  from  the  works  in  the  rear  must  be  undertaken  simultaneously. 

Should  batteries  against  the  defences  be  necessarily  attached  to  the  second  parallel, 
they  will  be  also  about  50  yards  in  front  of  it,  and  as  descrilxxl  for  those  in  rear. 

It  may  be  oWned,  that  iu  general,  in  proportion  as  the  works  of  Attack  become 
nearer,  the  attention  of  the  garrison  is  so  much  called  to  them,  that,  added  to  the 
effect  of  the  fire  on  the  defences,  great  lil>crties  can  be  taken  in  the  rear;  thus,  when 
the  besiegers  are  on  the  glacis,  little  or  no  notice  will  be  taken  of  any  ordinary  pro- 
ceedings about  the  first  or  second  parallel,  or  their  approaches. 

As  the  works  advance,  some  means  will  be  required  to  keep  in  order  and  repair  the 
earlier  works,  but  they  will  be  small;  their  thorough  dmiiage  should  be  olwavs 
attended  to. 

ON  THE  MEANS  OP  REDCCING  THE  DEPENCES  OR  PIRE  OP  THE  PLACE. 

Tlie  works  of  Attack  cannot  be  carried  on  nearer  than  200  yards  of  a fortress  or 
fort  of  the  least  consideration,  unless  means  are  employed  to  keep  down  or  greatly 
reduce  its  fire. 

Nor  can  the  storm  of  a breach,  on  which  a flanking  fire  can  be  brought,  lie  attcniptcd 
without  great  risk  of  failure,  and  almost  certainty  of  very  heavy  loss. 

Hence  the  cause  for  reducing  these  means  of  defence;  and  it  is  well  to  advert  to 
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these  principle!,  because  whore  the  necessity  does  not  exist,  the  formality  of  the  ope- 
ration may  be  r1is))ensed  with. 

There  was  a striking  instance  of  this  in  the  siege  of  Ciudad  Rodrigo,  in  January, 
1812. 

The  part  of  the  fortress  attacked  consisted  of  a revetted  line  of  ramparts,  surrounded 
by  a revetted  faussc  braie,  with  a ditch  and  ver>'  low  counterscarp,  the  whole  un- 
flanked. and  the  two  escarps  seen  nearly  to  the  foot,  from  a height  within  ^00  and 
600  yards  distance. 

The  time  that  could  be  given  to  the  siege,  1>efQre  a relieving  army  might  be  brought 
to  raise  it,  was  short. 

The  project  was  accordingly  to  effect  a practicable  breach  by  a powerful  Artillery 
from  the  height,  and  then  to  storm  at  once,  without  approaching  step  by  step  in  the 
more  ordinary  manner. 

Twenty-six*  24-]K>unders  were  acconlingly  placed  in  letter)-  for  the  purpose,  and 
proceeded  unremittingly  in  the  work  of  breaching,  vpitkouf  paying  any  attmtiw  to  Me 
firt  of  the  place,  which  had  a good  garrison,  and  was  well  prorided  with  Artillen-. 

Tlic  French  Engineers  remarked  upon  the  singularity  of  this  proccc<Ung,  but  it  was 
founded  on  good  principles. 

The  fire  of  the  garrison  could  not  check  the  operation  of  breaching. 

It  was  not  the  intention  to  earr)’  the  works  of  Attack  very  near  the  place;  although 
during  the  operation,  a small  parallel  was,  with  exertion  and  some  difficulty,  constructed 
on  a lower  intervening  height,  to  witliin  about  200  yarfls,  and  the  breachet  irere  not 
flanked ; consequently,  according  to  the  project  adopted,  there  was  no  absolute  necessity 
for  opposing  the  fire  of  the  place;  and  any  means  applied  to  it  would  have  been  a 
reduction  of  those  for  the  more  urgent  object  of  breaching. 

The  above  is  a very  rare  case,  arising  from  defective  fortification  and  the  pressure 
for  time. 

Under  all  ordinary  circumstances  of  sieges,  it  is  neecs.sar>'  to  pay  great  attention  to 
the  reduction  of  the  fire  of  the  place;  and,  generally  speaking,  the  result  of  a siege 
operation,  as  regards  eertainri-  of  success,  amount  of  loss  sustained,  and  time  engaged 
in  the  undertaking,  will  be  dependent  upon  the  efficiency  of  the  means  employed  for 
this  pur]K>se.  If  they  are  abundant,  and  skilfully  managed,  the  Engineers’  progress 
will  be  rapid  and  easy,  by  day  as  well  at  by  night ; but  it  may  l)e  understood  how 
effective  the  fire  of  the  besiegers  ought  to  be,  when  it  is  brought  to  mind,  that  the 
fire  of  the  lightett  piece  <\f  artiUcry  on  the  head  qf  a Sap  triU  effectually  atop  ita 
progreta  during  daylight. 

The  means  employed  for  reducing  the  fire  of  the  place  arc— 

1 . Enfilading  the  ses  eral  lines  of  rampart  and  covert-way  from  guns  or  mortars. 

2.  Ricochet  combined  with  enfilade. 

3.  Direct  fire  of  artillery  to  ruin  the  parapets. 

4.  Musketry  brought  to  bear  upon  the  embrasures. 

5.  Pierriers,  or  stone  mortars,  and  royal,  as  well  as  Coehom  mortars  (5|  and 
4f  inches),  when  very  near. 

1.  BtflUide. 

A line  subject  to  be  enfiladed  hy  guns  at  full  charges,  within  moilerate  range,  can- 
not be  deemed  tenable ; hence  one  of  the  earliest  improvements  in  fortification  was 


• Tb«  number  rsred  from  t«eaty-thre«  S4-poundm  and  two  IS.poumtera.  to  tbirty  34-pouaden 
and  two  IS-pouodm. — BdHara, 
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to  conitruct  the  works  so  ts  to  he  de^aded,  that  is,  so  airangoil  as  that  their  interior 
should  not  l>e  seen : thus  they  were  protected  from  shot,  until  Vauban  invented  the 
mode  of  effecting  the  object  by  ricochet. 

No  protection  was  afforded,  however,  against  the  effects  of  cnfilade'^from  mortars, 
either  then  or  subsequently  by  the  traverses,  which  were  contrived  to  check  the 
ricochet. 

The  cntiladc  by  mortars  against  uncovered  Itatteries  is  very  destructive. 

Where  fronts  are  well  covered,  an  enfilading  liattcry  is  constructed  against  each 
face,  nr  dank,  &c.,  requiring  to  be  silcnccil. 

Circumstances  seldom  admit  of  the  whole  front  being  so  enveloped  by  the  trenches 
as  to  admit  of  cntilnding  it  generally ; but  sometimes  they  are  so,  aud  a considerable 
advantage  thereby  afforded. 

Such  a position  commonly  occurs  from  the  opposite  bank  of  a river  to  that  on 
which  the  place  is  situated,  where  batteries  are  constructed  to  take  the  entire  front 
generally  by  enfilade ; and  many  of  its  linos,  consequently,  at  different  angles  in 
reverse. 

If  not  only  this  advantage  of  position  can  be  gained,  but  that  they  can  be  placed 
upon  heights  from  whence  the  interior  of  the  works  'can  be  seen,  although  even  at 
very  long  ranges,  such  as  1200  or  laOO  yards,  as  at  St.  Sebastian’s  in  Spain,  the 
advantage  b very  greatly  increased. 

2.  Ricochet 

Is  a very  formi<lahIe  application  of  .\rtillery  against  uncovered  lines.  Even  traverses 
afford  but  an  imperfect  protection  against  it.  The  shot  ruin  their  interior  angles, 
and  the  explosions  of  the  shells  in  them  act  as  so  many  mines  of  destruction ; and  as 
they  are  directed  in  enfilade,  there  arc  few  of  either  but  what  take  effect. 

Ricochet  practice,  however,  is  one  of  {icrhaps  the  greatest  nicety  in  the  Service  of 
Artillery,  and  cannot  be  too  much  practised  : it  is  the  more  difficult  to  regulate  with 
precision,  as  the  actual  course  of  the  shot  or  shell  in  striking  the  object  can  scarccly 
be  perceived,  and  requires  a combination  of  accurate  direction,  elevation,  aud  charge 
of  powder,  that  can  only  be  worked  efficiently  by  well-exerciscd  Gunners. 

3.  Direct  Fire  qf  Artillery  to  ruin  the  Parapets. 

By  the  end  of  a siege,  the  parapets  on  the  confined  portion  of  the  front  subject  to 
the  last  efforts,  will  !>c  quite  mined  by  the  direct  and  enfilading  fire  of  shot  and 
shells.  For  this  direct  fire,  the  nearer  the  liatteries  shall  be  to  the  place  the  better. 

When  direct  fire  alone  is  employed  against  the  guns  and  defences  of  the  fortress, 
they  will  never  be  entirely  reduced,  except  in  small  confined  positions,  such  as  a 
single  flank,  and  by  a powerful  and  constant  fire  on  it  from  a very  short  distance. 

4.  Musketry. 

Where  severe  and  welUdircctcd  musketry  fire  can  be  brought  to  bear  on  the  cm. 
hrasurcs  of  a fortress,  from  distances  not  exceeding  from  200  to  300  yards,  the  fire  of 
the  guns  lias  been  frequently  greatly  kept  under,  and  even  silenced. 

In  some  of  the  sieges  by  the  French  in  Spain,  the  fortresses  being  of  old  con- 
struction, without  salient  outworks,  Riflemen,  Light  Troops,  or  men  of  the  Line 
acting  as  such,  were  frequently  dispersed  at  sonic  distance  in  front  of  the  parallels, 
in  small  pits  dug  by  themselves,  and  by  their  fire  ke]>t  down  the  Artillery  of  the  place 
sufficiently  to  enable  the  approaches  to  l>e  carried  very  close,  without  employing 
Artillery  (of  wltich  there  was  a great  deficiency)  against  the  defences. 

This  is  a subject  of  Imast,  and  a fair  one,  of  the  French  Engineers. 
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AUhong:h  mnsketry  fire  has  been  frequently  so  efTeelivo,  and  may  be  so  again,  it 
can  hardly  )»e  relied  on  with  any  certainty,  as  it  would  ap|)cnr  tliat  many  expe^licnts 
might  be  used  to  screen  the  Gunners  from  its  effect,  while  the  guns  arc  at  the  same 
time  actively  served.  If  they  had  even  a sheet  of  linen  liefore  the  embrasures,  so  os 
to  conceal  the  gtms  from  view,  there  must  l>e  an  enormous  expenditure  of  ammunition 
to  keep  them  constantly  from  l>eing  served.  (Tufr  * Battery,’  Plate  11.  fig.  6,  where 
a banging  mantlet  to  an  embrasare  is  given.)  The  troops  employed  for  firing  parties 
in  the  trenches  arc  nsuallr  protected  from  the  musketry  of  the  garrison  by  sand-bag 
looplioles  along  the  parapeta 

There  is  usually  a very  great  expenditure  of  musket  ammunition  at  a siege ; in  some 
cases  there  may  be  ready  means  for  the  supply,  hnt  in  others  there  may  not,  and  at 
all  events,  iratfe,  which  it  frequently  amounts  to,  is  improper. 

When  parties  arc  required  to  keep  down  the  fire  of  the  place,  it  should  not  be 
by  posting  them  in  large  numl>er  indiscriminately  in  any  situation,  to  fire  at  ran- 
dom ; hnt  by  an  adequate  number  of  steady  selected  men,  if  possible  goo<l  shots, 
placed  in  the  most  advanced  and  favourable  points,  covered  by  loopholes  of  sand-bogs, 
fascines,  Ac.,  and  never  firing  but  with  a precise  object  and  steady  aim:  after  loading 
they  frequently  leave  the  musket  pointed,  and  watch  for  the  next  favourable  opportu- 
nity to  fire. 

A small  quantity  of  ammunition  employed  in  this  way  will  have  a great  effect, 
cause  many  losses  to  the  enemy,  and  very  much  reduce  his  fire. 

5.  Pierriert  or  Stout  Morton  ond  Coekornt,  S(c. 

Pierriers  ore  noticed  in  all  works  on  Attack  as  an  accessory;  but  there  may  l>e 
some  doubt  os  to  any  ctfoct  l>eing  produced  from  them  commensurate  with  the 
means  required  for  their  carriage,  their  service,  anil  the  narrow  limits  in  which  they 
can  be  placed;  nor  will  the  proper  materials  for  supplying  them  l)c  easy  to  procure 
in  many  localities. 

Small  mortars,  such  as  the  54  and  4§  inches,*  are  certainly  very  useful,  luuticularly 
if  employed  in  considerable  numbers ; they  arc  very  easy  of  carriage,  easy  to  supply, 
and  can  be  placed  any  where:  their  shells,  poured  iato  confined  spaces,  such  ns  the 
outworks  of  fortresses,  must  be  very  powerful  in  preventing  any  strong  occupation  or 
demonstration  from  the  work. 

As  above  remarked,  every  thing  that  is  to  lead  to  a rapid  and  successful  progress 
of  a siege  will  depend  upon  the  adequacy  of  the  means  employed  for  reducing  the 
defences,  and  the  energy  and  skill  with  which  they  shall  l>e  used. 

Where  they  are  well  and  efficiently  applied,  it  is  easy  to  conceive  the  state  of  the 
works  comprehended  within  the  front  of  Attack,  ploughed  up  incessantly  and  in 
every  direction  by  shot  and  shell, — not  a place  from  whence  t view  con  scarcely  be 
token  from  the  parapet  with  impunity, — the  moral  effect  on  the  troops  must  be 
depressing,  on  proceeding  to  do  duty  in  such  a scene,  from  the  comparative  quiet 
and  security  of  the  rest  of  the  garrison ; considering  that  it  is  not  for  the  fair  equal 
combat,  which  never  fails  to  arouse  tbc  energies  of  the  soldier,  but  to  witness  a 
gradoal  and  discouraging  diminution  of  their  resources  and  hoi^es. 

Even  among  the  Officers  and  Commanders  it  will  require  men  of  peculiar  energy 
to  use  very  active  exertions  to  see  that  every  possible  means  of  prtdonging  the 


* In  'Artillery,'  Cf4onel  Levis  sugfrestK  the  introdurtiem  of  brau  mortars,  (now  that  the 
3S-pounder  howiuer  La  ntobliobcd,;  os  aoperior  to  the  94  mortar,  though  otlU  of  a site  to  be 

cuaveoientlf  portable. 
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defence  be  employed  in  every  part.  Any  weakness  or  neglect  on  the  part  of  the 
Officer  in  command  of  even  a small  outwork  may  be  very  injurious  to  the  defence. 

THIRD  PARALLlll.. 

After  the  Second  Parallel,  that  is,  within  300  yards,  if  exposed  to  a heavy  fire, 
including  grape  and  inuaketrv*  from  the  garrison,  the  progress  of  the  trenches  can  no 
longer  be  foretd  by  extensive  simultaneous  breaking  of  ground;  it  is  then  regulated 
according  to  the  degree  of  op]>osition  ina<lc:  whenever  the  garrison  is  inactive,  im- 
mediate atlvantage  is  taken  of  it,  particularly  by  night,  to  lay  out  more  or  less 
extended  lines  of  gabions,  and  to  set  workmen  to  fill  them  at  every  opportunity ; iu 
this  manner,  especially  at  from  100  to  300  yards,  the  work  is  much  accelerated. 

\Mii1e  the  fire  of  the  place  is  animated,  the  operation  can  only  proceed  by  the  full 
Sap,  but  from  as  many  heads  as  possible ; when  very  near,  say  50  or  60  yards  of  the 
covert-w’ay,  it  is  probable  that  the  only  resource  will  be  by  the  full  Sap,  during  the 
day ; but  at  night,  even  then,  there  will  probably  be  many  opportunities  of  advancing 
at  periods  by  the  dying  Sap. 

A Third  Parallel  is  usually  constructed  at  aliout  the  foot  of  the  glacis,  the  nearer 
the  better;  and  subsequently,  Dcmi-parallels  for  intermediate  supports,  and  cavaliers 
dc  tranche,  to  gain  a commanding  fire  into  the  covert-way ; and  even  a Fourth 
Parallel,  all  according  to  the  power  that  the  besieged  are  enabled  to  put  forth  in 
their  defence,  which  however  must  he  very  obstinate,  and  the  Artillery  means  of  the 
besiegers  inelHcient,  to  render  the  two  last  resources  necessary;  particularly  the 
cavaliers  de  trancbcc,  which  are  very  troublesome  to  construct. 

The  nature  and  position  of  these  several  works  will  be  best  seen  on  the  ac- 
companying diagrams.  Plate  II.  figs.  1,  2. 

\Mieo  the  approaches  are  on  the  glacis,  the  enfilading  batteries  become  very  much 
masked,  entirely  so  as  regards  their  effect  on  the  covert-way ; and  unless  the  artillery 
be  vcr>'  ably  served,  even  on  the  faces  and  flanks  of  the  works  within  the  ditch. 

At  this  time  pierriers,  howitzers,  and  the  small  mortars,  arc  established  in  the 
advanced  works*  to  act  as  substitutes. 

The  effect  of  this  change  of  system,  however,  generally  favours  for  a time  the 
besieged  in  making  renewed  efforts  to  oppose  the  progress  of  the  Attack. 

Portions  of  the  Third  Parallel  are  prepared  with  steps  to  enable  the  troops  to 
march  out  in  order,  when  required,  cither  for  attacking  any  work,  or  to  oppose 
sorties.  Plate  11.  figs.  1,  3, 

Formerly,  the  crowning  of  the  crest  of  the  glacis  was  generally  forced  under  a 
hcav>'  fire  from  the  garrison,  and  at  a great  loss,  and  was  then  the  most  delicate  and 
uncertain  operation  of  the  siege;  but  this  has  l>een  since  superseded  by  the  more 
effective  employment  of  Artillery,  which  enables  it  to  be  gained  by  the  Sap,  and  with- 
out even  much  delay;  the  mass  of  shot  aud  shells  dropped  into  the  covert- way  during 
the  progress  of  the  siege  effectually  ruining  the  interior  palisading  or  other  slight 
intrenchment,  which  may  alone  enable  the  garrison  to  occupy  the  covert-way  in  force, 
and  to  attempt  to  hold  it  obstinately. 

The  garrison  being  driven  from  the  covert-way,  the  breaching  batteries  against  the 
faces  of  the  works,  and  counter  batteries  to  destroy  the  parapets  of  the  flanks,  are 
constructc<l  along  the  crest  of  the  glads. 

In  some  cases,  where  the  escarps  cannot  be  seen  from  that  position  low  enough  for 


* HetrcnchmrnU  nf  flight  vails,  or  of  palisades,  might  have  tight  guns  brought  against  them,  or 
perhaps  even  beavj  rockets,  so  la  to  hasten  their  reduction  earlier  than  could  be  effected  bf  waiting 
to  put  the  heav;  guns  in  battery, 
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breaching:,  it  ii  neceaury  to  construct  the  batteries  fur  that  purpose  in  the  covert* 
way,  an  o|>cration  attende<l  «ith  more  ilifficiiUy,  and  leading  to  the  artiller)’  being  in 
a more  confined  position,  and  more  expose<l  to  suffer  from  shells. 

During  the  time  of  constructing  and  obtaining  effect  from  these  batteries,  the 
passages  down  to  and  across  the  ditch  are  made. 

The  communications  to  the  ditch  may  be  made  either  by  blowing  down  the  coun* 
tersetrp  wall  and  forming  ramps  dowu, — or  by  galleries  from  the  glacis  down  to  the 
level  of  the  ditch,  made  on  the  system  explained  under  the  head  of  ' Mines;'  or  if 
there  are  sufficient  means  and  time,  both  might  be  adopted, — the  galleries  for  ordinary 
service  of  the  Sappen  and  progressive  work,  and  the  open  ramps  for  storming  parties. 

Where  it  is  necessary  to  make  lodgements  and  batteries  on  the  breaches  of  out- 
works, the  passage  across  the  ditch  and  up  the  breach  is  carried  on  by  Sap,  full  or 
Dying,  according  to  circumstances. 

Though  the  besiegers  are,  in  these  latter  operations,  advancing  in  confined  spaces, 
and  with  narrow  fronts  and  little  cover,  still  their  position  is  so  commanding  from 
the  crest  of  the  glacis,  the  covert-way,  and  the  outworks,  as  in  succession  they  l>econie 
possessed  of  them,  and  the  garrison  of  each  work  attacked  consecutively,  so  coufinrd 
for  space,  and  eitlier  so  weak  in  numbers,  or  if  otherwise,  so  exposed  to  the  vertical 
fire,  while  timely  support  is  so  dilficuU  to  l>e  given  them,  that  the  result  is  usually  a 
question  merely  of  time. 

The  passages  across  wet  ditches  must  be  made  by  filling  them  up  for  the  necessary 
width  and  height;  the  rubbish  from  the  breaches  and  from  the  coniuiunications 
down  to  the  ditch  tending  towards  them : the  rest  is  either  of  fascines  or  earth. 

WHiere  there  arc  running  streams  throu^  a ditch,  it  will  be  necessary  to  leave 
sufficient  openings  for  the  current  by  a connecting  trestle-bridge ; or  perhaps  side 
channels  may  be  possible,  to  afford  another  course  for  the  stream.* 

According  to  the  ordinary  modem  system  of  Attack,  it  is  seldom  that  any  Assaults 
are  made,  but  the  final  one  for  taking  the  place,  hut  the  breaches  are  successively 
occupied,  and  lodgemenU  made  on  them  by  the  Sap. 

Tlie  exceptions  are,  where  a work  l>eing  once  taken  is  irrecoverable,  such  as 
enclosed  detached  redoubts,  or  outworks,  which  can  be  assaulted  while  their  com- 
munication with  the  garrison  is  cut  off  or  rendered  too  difficult  to  l>e  re-occupied. 

in  the  first  case,  the  redoubt  is,  as  regards  the  effects  of  an  Assault,  reduced  to  its 
own  isolated  means ; in  the  second,  the  possession  of  the  work  will  be  in  the  bands 
of  that  one  of  the  contending  parties  which  has  the  easiest  communication  to  it : thus 
an  outwork  that  is  under  the  fire  of  the  place,  and  not  breached,  cannot  be  held  by 
the  }>esicger;  nor  can  one  that  is  breached,  and  without  an  intrcnchmcnt  }>crfcctly 
closed  against  a coup  de  main,  l>e  held  by  the  garrison. 

An  iiitrenchment  connected  with  the  parapet  of  a work  is  no  security  against  an 
assault,  as  it  will  l>e  turned  by  the  parapet,  and  its  garrison  driven  out  w ith  loss. 

it  dues  not  follow',  that  because  an  outwork  is  taken  by  assault,  that  it  will  con- 
tinue to  l>e  occupied  under  the  fire  of  the  place;  the  oI>jcct  will  he  to  drive  the 
garrison  in  from  the  immediate  propinquity,  while  the  communication  to  the  work, 
and  io<Igcmcnt  on  it,  shall  he  made  secure. 

The  final  Stomung  of  the  Fortress  takes  place  when  the  breaches  are  practicable, 
and  there  are  no  obstacles  left  tliat  can,  in  the  judgment  of  the  besieger,  prevent  his 
masses  of  truoiw  penetrating  completely  into  the  place. 

The  assembling  situations  for  the  storming  parties  and  supports  arc  arranged,  and 

* Lieut.-ColoDel  BlMiahant’a  InfiuitrT  Puiitoons  must  now  he  the  resouree  for  erouing  wet  ditches. 
— Kditor*. 
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the  communications  from  them  to  the  bretches,  or  points  of  Attack,  made  ample 
and  good. 

Taking  the  hint  of  the  premature  explosion  of  the  shells,  powder>hags,  &c.,  &c., 
(prepared  for  the  defence  of  the  breach  at  St.  Sebastian,)  by  the  heavy  fire  of  artillery 
opened  immediately  previous  to  the  last  Assault,  the  success  of  the  operation  wUl  he 
much  more  certain,  if,  as  a prelude  to  the  Attack,  a concentration  of  all  the  fire  that 
can  l>e  brought  to  bear  takes  place;  es(>ccially  that  of  mortars,  vkith  not  only  shells, 
but  carcasses,  so  as  to  ignite  the  usual  defensive  coolrivances  before  the  troops  appear. 
The  large  carcass  rockets  would  probably  be  of  sendee  by,  in  addition  to  the  above, 
searching  the  breach  for  mines  and  fougasses. 

After  the  works  are  gained,  and  the  town,  or  interior  of  the  Fortress  open,  the 
storming  party  and  supports  are  re<forme<I,  and  directed  in  the  manner  best  calciu 
latcd  for  securing  the  garrison,  or  driving  them  into  any  citadel  or  interior  liold,  till 
when  the  operation  must  1m?  deemed  incomplete. 

This  is  particularly  necessarv-  fur  Night  Attacks,  and  more  especially  for  the  Assault 
of  a Fortress  by  a coup  de  main. 

In  the  latter  case,  if  the  garrison  can  rally  and  repel  the  assailants,  the  entire 
object  is  defeated,  as  occurred  at  the  storming  of  Bergen-op*Zoom,  by  tbc  British 
forces,  in  1813. 

At  all  Assaults,  the  main  ^dy  is  always  accompanied  l?y  at  least  one  Officer  of 
Engineers,  not  to  assist  in  stimulating  the  party  to  actions  of  vigour,  although  the}' 
usually  do  not  fail  in  that  respect,  but  to  atTurd  the  advice  to  the  Officers  in  command 
which  he  is  enabled  to  give  from  his  su{>erior  knowledge  of  the  nature  of  fortihea* 
tion,  the  combination  of  tbc  several  works,  and  generally  of  the  resources  of  attack 
and  defence.* 

It  is  usual  in  Assaults  for  the  advance,  (or  forlorn  hope,)  conducted  by  the  Engineer, 
to  precede  the  main  body  by,  perhaps,  20  paces.  The  support  follows  the  main  l>ody 
at,  may  be,  100  jiaces. 

Tins  Article  has  been  written  entirely  with  reference  to  the  Attack  of  fortified 
places,  as  they  existed  up  to  the  termination  of  the  last  great  continental  wars. 

Since  then,  new  and  improved  systems  of  fortification  have  l>een  adopted  to  remedy 
the  ascertained  defects  of  the  old  ones;  and  several  have  been,  or  are  now,  in  course 
of  constmetion,  which  will  hereafter  require  to  be  attacked  by  new  proceedings  in 
many  respects. 

Tliese  new  principles  of  fortification  have  not  l»een  sufficiently  classified  nor 
analyzed,  to  enable  any  decided  view  to  be  taken  of  the  manner  in  which  it  will  I>e 
expedient  to  attack  them. 

Where  they  are  small,  it  is  probable  that  in  removing  some  defects  the  constructors 
will  have  fallen  into  others,  of  which  the  lM?siegm  will  he  able  to  take  advantage. 

Where  the  fortresses  are  large,  (which  is  the  more  common  ease,)  the  vert  size, 
when  properly  garrisoned,  rendered  in  former  days  the  siege  of  them  at  any  time  so 
difficult,  that  it  is  not  to  be  supposed,  but  tliat  the  exhausting  of  all  the  resources  of 
the  Engineer's  art,  and  the  expenditure  of  very  largo  sums  of  money  upon  them,  will 
have  rendered  (hem  almost  impregnable. 

At  nil  events  these  new  fortresses  arc  rare,  and  for  one  that  will  have  to  be 
besieged,  there  will  lie  twenty  on  the  old  systems,  and  for  which  the  present  pritici« 
pies  uf  Attack  will  have  to  be  applied. 


* Vide  also  (be  srticlf  'Aarault.’ 
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ATTACK  OF  POSTS.* 

Temporary  works  mar  be  attacked  by  surprise  or  by  opem  force,  and  it  will  lie 
necessary  to  obtain  accurate  information  on  several  essential  points  tiefore  a dccUioii 
can  be  made  as  to  wbicb  mode  will  lie  the  must  Judicious  or  practicable  under  the 
circumstances.  For  instaucc,  previous  to  making  any  dispositions  for  an  Attack, 
either  of  a village,  an  intrenebment,  or  a smaller  niilitm'y  post,  a Commander  should 
have  some  knowledge  of  the  locale,  the  nature  of  the  defences,  and  the  strength  of 
the  force  occupying  theni.  It  should  be  ascertained  whether  they  arc  left  to  light 
their  own  battle,  or  are  in  a situation  to  receive  support,  and  from  whence  that  su|>* 
port  is  to  come, — how  the  duty  is  done, — what  is  the  nature  of  the  ground  aruund 
it,-~whetber  favourable  for  concealment  or  otherwise,— which  are  the  shortest  and 
best  roads  to  it,  &c.,  &c. 

If  an  intrenched  village  is  to  be  attacked,  it  should  lie  ascertainc<l  by  what  means 
the  streets  and  roads  leading  into  it  have  been  closed, — whether  by  stockades  or 
breast'Works, — how  these  obstacles  are  flanked, — whether  from  ueighliouring  houses 
or  temporal^'  works  thrown  up  for  the  purpose, — what  ohstnictions  are  placed  in 
front  of  them,  whether  aliattis,  troua  de  loup,— how  the  houses  forming  points  in  the 
main  enclosure  have  been  strengthened, — whether  there  is  a keep,  and  of  what  nature 
it  is, — and  how  fortilied, — whether  there  is  any  building  occupied  on  the  outside  as 
an  advanced  post, — where  the  pickets  are  placed,  &c. 

If  the  Post  is  an  isolated  building,  such  as  a country  house  or  church,  attention 
should  be  directed  to  the  mode  in  which  the  doors  have  been  barricaded,  or  the  wiu> 
dows  blocked  up, — how  the  loopholes  are  arranged, — what  sort  of  flank  defence  has 
been  obtained, — how  it  can  best  bo  approached, — what  internal  preparations  have 
been  made  for  prolonging  the  defence,  &c.  Part  of  this  * useful  knowledge ' may  lx; 
drawn  from  spies,  deserters,  and  maps,  not  however  trusting  any  of  them  much 
further  than  they  can  be  seen  or  verifled ; and  for  the  rest,  there  is  nothing  com{iarahlc 
to  seeing  for  one’s  self,  and  therefore  either  an  open  reconnoissance,  or  a secret  i>eep, 
must  somehow  or  other  be  obtained. 

These  hints  will  suificc  to  shew  that  there  are  a multiplicity  of  objects  which 
require  to  l>e  looked  to,  before  an  opinion  can  be  fonued  os  to  the  best  course  to 
pursue ; and  unless  some  previous  information  is  obtained  upon  some  or  all  of  them, 
false  calculations  will  necessarily  I>c  made,  unexpected  obstacles  will  be  encountered, 
and  hazardous  enterprises  will  be  undertaken,  all  which  might  at  least  have  >>een 
moililied.  ^Vith  superior  numbers  in  hand,  and  no  very*  great  show  of  op|>osilioii  in 
front,  it  may  he  diflicult  to  exercise  patience,  and  just  finding  out  wliat  one  has  to 
encounter,  both  liefore  and  l^eliind  the  little  level  lines  of  parapets  and  palings. 
There  may  he  some  great  yawning  ditch,  either  • to  you,*  or  ‘ from  you,'  which  it  is 
not  so  easy  to  take  * in  your  stride.’  And  things  are  not  always  quite  so  smooth  as 
they  look;  it  is  therefore  better  to  find  out  if  you  can,  and  prepare  accordingly. 

The  dispositions  for  the  Attack,  of  wlmtcver  nature  it  may  be,  though  they  require 
to  be  made  with  great  circumspection,  and  executed  with  the  utmost  celerity,  deci- 
sion, and  eflect,  do  not  pcrliaps  call  for  so  many  precautions  as  arc  necessary  for  the 
defence  of  a work.  It  is  with  the  assailants  to  choose  what  they  will  do, — with  the 
ilefemlers, — on  very  short  notice,  to  conform  and  make  the  best  of  it.  The  first 
object  of  an  Attack  is  to  get — at  the  people  who  ore  defending  a work,  and  then — 
/o  Aeat  them.  To  secure  the  fonner,  a Commander  would  itatimilly  seek  for  a point 
which  presented  the  fewest  obstacles,  and  when  he  saw  where  to  strike  the  Idow,  he 


* By  Major  Jebb,  R.E. 
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would  acrompHsh  the  latter,  by  hitting  * uncommon  hard/  so  hard  as  to  make  his 
adversary  red  under  it,  if  it  did  not  knock  him  head  over  heels,  and  get  rid  of  him 
altogether.  Tliese  main  objects  l>cing  kept  in  view,  every  thing  that  would  conduce 
to  secure  them  must  be  studied  and  carried  into  effect.  He  would  therefore  arrange 
his  plan  with  the  utmost  caution,  anrl  execute  it  with  corresponding  vigour.  It  will 
be  obvious,  that  where  it  h practicable,  several  real  Attacks,  or  one  lerialhan  and 
several  false  ones,  will  distract  an  enemy’s  attention, — divide  his  force*, — tend  to 
disturb  him  and  shake  his  confidence,— render  his  combinations  more  perplexing, 
anti,  in  short,  give  him  more  to  attend  to,  with  diminished  means  of  doing  it,  than  if 
one  Attack  only  were  made.  It  is  usual,  therefore,  where  circumstance*  permit,  to 
attack  several  points  at  the  same  moment,  or  in  quick  succession.  To  effect  this,  the 
columns  arc  formed  under  the  nearest  cover  that  can  l>e  found,  from  which  they 
ailvance  with  as  much  celerity  as  will  leave  the  men  frenh  when  they  get  to  work. 
To  regidato  even  this  properly  is  a point  of  no  small  importance for  instance, 
if  a column  has  any  considerable  distance  to  move,  in  the  face  of  a smart  pep. 
poring  bre,  and  they  start  at  too  great  a pace,  they  may  l>c  brought  to  a stand 
still,  before  they  can  close  with  their  opponents,  and  that  too  when  the  fire  ujion 
them,  from  its  dimiiiishetl  distance,  is  the  more  dearlly.  The  means  of  moring 
poir^/uUy  nnd  nr\ftty  at  tht  loti  must  he  presened  at  all  events.  Tins  for- 
ward movement  is  covere<l  by  Light  Infantry,  who  would  halt  on  the  outside  of  the 
ditch  or  other  olutacle,  and  whilst  the  column  was  engaged  in  getting  over  it,  would 
endeavour,  by  good  steady  shooting,  to  aid  the  o()eratiuii  in  keeping  down  the 
enemy’s  fire,  or  putting  down  any  overt  acts  of  opposition  on  the  jMirt  of  the 
dcfemlcrs.  It  would  he  a weak  proceeding  to  permit  any  of  the  men  m the  column 
to  amuse  themselves  by  firing;  and,  to  prevent  disappointment,  it  might  be  explmncd 
that  they  have  much  more  serious  business  to  attend  to  with  the  bayonet,  and  till  that 
is  done,  they  should  think  of  nothing  else.  Any  little  decided  leisure  might  be  so 
employed  by  a few  of  the  leatling  5les  l>etng  (lisitosed  in  front  for  that  purpose,  whilst 
the  others  were  lying  down  to  cover  themselves ; but  the  main  pennt  should  never  he 
lost  sight  of,  no  time  should  he  wasted  uj)on  it,  for  the  assmlants  and  defenders,  under 
such  rircumstanres,  are  far  from  being  on  espial  tenns ; the  former  l>eing  ex|M>sed  from 
top  to  toe  all  in  the  open,  and  the  latter  at  the  worst  would  l>e  covered  up  to  their 
chins. 

Each  column  designed  for  making  an  Attack  is  usually  cUvided  into  two  parts,  the 
relative  strength  of  whirh  must  l>e  detemjincti  by  the  nature  of  the  operation. — the 
number  of  the  defenders,— and  a train  of  probabilities  too  long  to  lie  enumemted 
here.  One  party  is  for  storming  the  work,  and  the  other  is  placed  in  reserve,  to 
Ite  applied  as  events  turn  out,  either  to  assist  in  following  up  and  taking  ailvantage  of 
success,  or  as  ' a friend  in  need  ’ to  fall  back  upon,  in  case  of  disaster.  The  fonucr  of 
these  parties  may  l>e  again  sulMlirided  into  two  or  more  parts,  one  for  the  first  onset 
an<i  the  others  for  8up{>ort ; hut  this  should  be  more  nominal  than  real.  The  ques- 
tion is,  shall  we  send  the  whole  stomting  party  on,  in  one  mass,  or  shall  we  first  tlart 
it  in  separate  detachments,  and  then  let  it  finish  as  one  mass?  Wc  require  the  moral 
as  well  as  the  physical  effect  which  numbers  will  produce,  in  order  to  penetrate  the 
enemy's  line,  hut  if  we  can  secure,  those  essentials  when  wantnl,  it  docs  not  ap|>ear 
necessary  to  expose  the  supjmrt  or  the  tail  of  the  column,  whilst  any  work  is  gtnng 
on  which  the  head  of  it,  or  the  real  storming  party,  can  effect  just  ns  well  by  itself. 
Eor  instance,  there  would  l>e  little  good  gained  by  a vast  body  of  men  l>eing  baited 
under  a close  fire,  whilst  workmen  were  engaged  in  cutting  a road  for  them  through 
palisades  or  an  abattU,  or  whilst  the  leading  files  were  rearing  ladders  for  an  escalade, 
&c.  Tlie  moral  effect  and  confidence  proiluced  by  numbers,  which  it  is  most  essential 


Digitized  by  Google 


ATTACK  OP  POSTS. 


101 


to  ttudf,  ^ould  l>c  ttill  retained  if  the  head  of  a column  could  feel  assured  that  it 
travelled  with  its  tail  on,  though  it  could  not  see  it,  and  that  however  fast  the  one 
might  move,  the  other  would  l>e  certain  to  follow:  and  the  phyeical  effect  or  ^rce 
that  U required  for  an  onset,  would  be  equally  secured  by  the  same  means.  Numbers 
are  in  either  case  the  chief  ingredient;  the  only  thing  to  be  considered  is,  the  pro|)er 
application  of  them.  This  is  confessedly  rather  a nice  point  to  manage,  and  such  os 
it  is  more  easy  to  theorize  upon  than  to  carry  into  effect ; hut  if  troops  are  handy, 
and  are  accustomed  to  work  together,  and  to  be  ture  of  each  other  * in  sight  and  out 
of  sight,’  and  that  their  efforts  are  directed  by  the  hand  of  a master,  there  do  not 
appear  to  be  any  impossibilities  attending  its  adjustment;  at  any  rate  the  principle,  if 
true,  U not  falsified  because  the  practice  is  difficult.  In  Night  Attacks,  for  example,  it 
is  especially  ncccssar}-  tlut  all  the  arrangements  should  Iw  the  simplest  possible, — and 
under  such  circumstances  an  undivided  force  would  !>e  preferable  to  risking  a mistake 
beiug  made  in  the  administration  of  serparate  ports  of  it. 

In  carrying  out  the  principle  of  the  storming  party  and  its  siipfiort  marching 
separately,  we  ought  to  find  tlmt  as  the  leading  files  of  the  funner  became  engaged,  or 
as  the  explosion  took  place  which  was  to  blow  the  harrier  to  atoms,  by  which  they 
were  to  enter  a work,  the  supporting  column  should  be  close  at  their  heels, — to  add 
their  weight  to  the  first  shock, — to  inspire  confidence, — join  in  the  cheers, — and  be 
at  hand  to  rectify  any  thing  that  might  happen  to  go  wrong,  lliese  little  delica<?ies 
cannot  l>e  brought  withiu  the  precise  limits  of  any  rule  which  shall  be  of  general 
application,  whether  as  respects  distance, — or  time, — or  pace, — or  any  thing  else. 
It  is  the  Conmiander  who  has  the  right  kind  of  head  on  his  shoulders,  and  an  eye 
that  Is  gootl  for  something  in  it, — who  can  alone  apply  the  principle,  and  regulate 
them  on  the  spot. 

Troops  aided  by  musketry  in  the  manner  adverted  to,  would  plant  ladders  for 
cscalading, — Sappers  would  cut  away  palisades, — blow  open  barriers  or  gates. — 
make  steps  in  slopes  that  were  too  steep  to  be  ascended,  or  clear  away  inipeiU- 
incnts,  and  a stcaily  charge  would  then  take  place.  Not  one  man  running  at 
the  top  of  his  speed  and  another  after  him, — that  U not  the  way  to  get  rid  of 
a set  of  resolute  fellows.  It  must  be  a steady  charge,  or  rather  a quiet  deter- 
mined rush ; the  whole  weight  of  the  column  is  wanted  to  make  the  desired 
impression  in  the  adversary’s  line;  and  if  it  is  frittered  away  hit  by  hit,  nuKh 
of  the  efTect  b expended  in  individual  acts  of  heriosm,  which  might  be  more  usefully 
employed.  'NVbcrc  several  Attacks  arc  made,  (he  columns  n:ay  as  well  all  march  on 
the  same  front,  of  subdivisions,  or  a greater  or  less  formation  as  might  )>e  convenient, 
as  it  will  make  H more  difficult  for  an  enemy  to  estimate  numbers,  or  distinguuh  the 
real  from  the  false  attacks ; and  the  latter  should  look  and  act  as  if  they  intended 
mbchief,  however  innocent  their  designs  may  be.  They  should  also  be  of  such 
a strength  as  to  command  res|icct,  and  in  order  that  they  may  be  in  a condition  to 
prodt  by  unforeseen  success;  the  number  of  attacks  should  therefore  l)e  in  pro|>ortion 
to  the  force  that  U to  l>c  divided.  How  frequently  has  it  happened,  that  a false 
attack  which  would  have  been  considered  as  too  rash  and  hozanlous  an  enterprise  to 
be  thought  of  seriously  for  a moment,  has  been  crowned  with  a success,  which  has 
equally  astotushed  friends  and  foes,  whilst  others  which  have  l)ccn  judiciously  planned 
and  organized  have  altogether  failed ! 

It  U explained  further  on,  that  the  *top  o’  the  morning’  is  not  a bod  time  for 
making  an  Assault;  this  is  chiedy  because  the  previous  movements  are  cono‘aled  by 
the  darkness,  and  the  loss  is  diminished  in  proportion.  For  instance,  nuder  favour- 
able circumstances,  it  would  be  quite  possible,  after  driving  in  an  enemy’s  pickets  the 
preceding  evening,  secretly  to  dispose  a firing  party  close  to  the  ditch  on  the  outside 
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of  a work,  viithoat  a hostile  shot  being  fired,  (for  they  are  not  always  prepared  for 
illuminating  the  exterior  by  Ught-balU,)  and  to  hare  a column  at  no  great  distance 
waiting  for  the  precise  moment  tliat  was  most  favourable  for  the  Attack ; and  when 
the  troops  did  advance  for  an  escalade,  or  whatever  the  operation  might  be, -'-what 
would  happen?  The  alarm  would  be  given,  and  the  parapets  would  be  manned; 
but  opposeil  by  a firing  party,  drawn  up  perhaps  three  deep  within  a distance,  it 
might  be  of  20  or  30  yards,— who  coidd  shew  himself  to  give  his  fire  ? Let  us  sec  the 
man  that  would  be  long  * in  easy  circumstances  ’ with  his  head  and  shoulders  above 
the  parapet  1 If  sand>bags  had  been  disposed  for  protecting  the  defenders,  a few 
shots  might  be  fired  through  the  loopholes,  but  their  effect  would  be  as  nothing. 
Only  those  directly  opposite  a column  could  be  brought  to  bear  at  all  at  that  distance, 
and  with  good  arrangement  there  would  l>e  no  time  for  mischief  to  ensue,  even  if 
there  were  more  opportunity. 

Circumstances,  however,  will  arise  when  an  undisguised  Attack  in  broad  daylight 
may  be  imposed.  There  is  of  course  more  previous  expotnre,  but  people  se#  what 
they  have  to  rfo,  and  can  therefore  act  with  more  decisive  effect.  In  the  preparatory 
movements,  and  during  the  advance  of  the  columns,  violence  must  in  this  mode  of 
attack  control  opposition,  instead  of  its  effects  being  eluded  by  secrecy  or  conceal- 
ment. The  emplo)*ment  of  light  troops  and  artillery  are  the  cluef  means  which  may 
he  applied  by  tlie  assailants  for  effecting  this  object;  the  former  can  act  as  a firing 
party  under  any  circumstances  in  covering  the  advance,  Imt  it  is  quite  necessary 
there  should  be  light  enough,  in  order  to  derive  all  the  l)enefit8  which  the  latter  can 
bestow.  Artillery  can  effect  that  from  a distance,  which  vrithout  it  Infantry  would 
have  to  execute  for  themselves,  under  all  the  disadvantages  of  a close  fire.  Thus  by 
firing  in  a slanting  direction  at  stockadc-work, — an  abattis, — or  palisading. — these 
obstacles  become  so  damaged  and  tom  up,  that  a passage  improved  by  the  use  of  the 
axe  is  readily  effected  through  them.  Barriers  may  be  knocked  away  from  doors  or 
windows, — walls  may  be  breached,  or  the  defenders  in  a building  may  be  very  much 
incommoded  by  its  effects;  for  shot  will  go  through  and  through  ordinary  houses, 
and  if  a lively  fire  is  kept  up  they  soon  cease  to  lie  comfortable  quarters.  By  firing 
shells  into  parapets,  that  portion  which  covers  the  defenders  may,  if  time  admits,  l>e 
partially  got  rid  of,  and  when  all  these  good  tilings  are  effected  from  the  front,  the 
guns  l>eing  moved  to  one  of  the  flanks,  so  as  to  obtain  a general  enfilade,  may  keep 
up  a fire  till  the  moment  of  assault,  which  will  unsettle  the  defenders  and  insure  a 
corresponding  advantage  to  the  Attack : in  fact,  it  is  difficult  to  say  what  a brigade  of 
Horse  ArriUery  or  a battery  of  fi-pounders  cannot  do  against  a military  post  fortified 
in  liaste,  or  indeed  against  any  thing  cite. 

The  principles  on  which  Attacks  are  conducted,  and  the  general  arrangements  for 
executing  them,  will  be  gleaned  imm  Jones’s  ‘Sieges,*  in  the  example  of  two  as- 
saults on  Fort  Christoval. 


SVRMOrKTlNG  OBSTACLX8. 

In  the  Attack  of  Militarv'  Posts,  especially  such  as  are  of  minor  importance,  Infantry 
arc  more  frequently  than  otherwise  thrown  entirely  upon  their  own  resources,  for 
forcing  a passage  through  whatever  obstnictions  they  may  fall  in  with,  before  they 
close  with  their  adversaries.  They  have  then  no  gims  or  howitzers  for  tearing  up 
and  destroying  stockades,  abattis,  palisading,  chevaux-de-frize,  &c.,  and  have  only  to 
trust  to  their  own  exertions  for  getting  to  the  right  side  of  them.  The  nature  of  the 
olwtnictions  which  are  usually  eiuployeil  for  adding  strength  to  fortified  Posts,  are 
detailed  in  article  ' Defence,’  and  the  means  to  be  adopted  for  surmounting  them  will 
now  be  briefly  adverted  to. 
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UUW  TO  DUAL  WITH  AS  ABATTIS. 

An  Ahattu  is  probablv  Uie  first  ohstscle  a column  will  fall  in  with,  ami  an  awkwanl 
ohstniction  it  is,  if  it  has  been  properly  managed,  and  the  materials  iiave  been  of 
sufficient  size  and  weight.  In  an  Attack  by  surprise,  an  endeavour  should  lie  made  to 
get  round  the  flank  of  it,  and  if  that ' won't  do/  the  men  must  try'  and  crawl  through 
it  in  the  best  manner  they  can,  avoiding  any  noise,  and  forming  again  as  they  succeed. 

If  the  Attack  is  by  open  force,  and  the  abattis  should  prove  imiwnetrablc,  there  is 
no  hanu  in  making  the  attempt  to  set  it  on  fire.  A few  resolute  fellows,  cann  ing  small 
fagots  which  have  been  previously  dipped  in  pitch,  and  each  man  provided  with  a 
* lighted  portfire,'  if  it  is  day-time, — or  if  they  can  approach  unseen  by  night,  with  some 
other  means  o(  setting  fire  to  them, — must  rush  up  from  some  iieighl>ouring  place  of 
concealment,  covered  by  a smart  fire  of  musketry',  and  throwing  in  their  lighted 
fagots,  all  will  soon  be  in  a blaze.  When  that  has  subsided,  and  there  is  no  fear  of 
the  men’s  pouches  being  exploded,  the  breach  will  be  praiiicablc,  without  waiting  fur 
the  hot  cinders  to  cool.  This  little  conflagration  would  go  on  under  the  protection  of 
a party,  near  enough  to  prevent  any  attempt  on  the  part  of  the  defenders  to  extinguish 
it.  If,  however,  an  abattis  is  formed  of  small  materials,  or  if  sufficient  precautions 
have  not  been  taken  to  secure  it  in  its  place,  (that  is,  if  it  is  a bail  one,)  it  w ill  be  a 
waste  of  time  to  submit  to  the  delay  of  burning  it : in  such  a case,  a party  rusliing  up 
with  ropes,  may  lie  them  to  some  principal  trees;  or  a big  hook  fixed  to  a rope  or 
pole  may  be  used,  and  a tree  or  two  may  by  these  means  l)c  dragged  forcibly  out  of 
the  line;  or  some  handy  fellows  with  good  tools  may  partially  open  it,  by  cutting 
away  a few  of  the  small  branches,  so  as  to  let  men  get  through  at  * open  order.’ 

HOW  TO  OVERCOMX  OTHER  ISiPEDIMRNTS. 

If  the  obstructions  outside  a Post  consist  of  military  pits,  stakes,  or  the  stumps  of 
trees,  &c.,  they  may  be  passed  at  ‘open  order/  if  they  cannot  be  avuidt'd,  and  the 
columns  lie  rc-furmed  as  suou  as  possible.  Small  ditches  may  be  fUlcil  up  with  fagots 
or  btimlles  of  hay, — chevaux-de-frizc  may  be  displaced  by  main  force,  with  a rope  and 
a good  pull  altogether, — or  they  may  be  cut  up,  or  blown  to  pieces  with  a bag  of 
powder;  palisades,  or  Raises  in  a ditch,  may  be  got  rid  of  in  a similar  manner, — or  if 
a party  is  provided  with  ladders  or  planks,  and  the  ditches  are  narrow,  these  last 
obstructions  >rill  frequently  offer  facilities  for  constructing  temporary  bridges  for 
passing  over  them.  Stockade-work  or  palisading  may  be  escaladed  with  ladders 
brought  up  in  a line  under  the  protection  of  a firing  party,  and  carried  by  two  or  four 
men,  according  to  their  length.  The  ladders  would  be  planted  as  close  togetlicr  as 
they  conveniently  could  he,  and  the  assailants  would  mount  them  on  as  extended  a 
Aunt  as  their  numbers  permitted ; or  a stockarle  may  be  breached  by  the  explosion  of 
a bag  of  powder,  &c.  By  some  such  means  as  these,  applied  with  boldness  and 
decision  in  a common  sense  sort  of  way,  troops,  assisted  by  workmen,  would  be  a 
match  for  any  of  the  ordinary  olMtnictions  which  might  oppose  their  advance,  whether 
the  attack  were  made  by  night  or  hy  day,  by  surprise  or  by  open  force. 

or  ATTACKS  BY  SURPRISE. 

A Post  is  said  to  lie  surprised  when  an  enemy  either  gets  into  it,  or  close  up  to  it, 
— by  making  a false  or  forced  march,  information  of  which  has  been  concealed  from 
the  defenders,  cither  by  their  own  bail  look-out,  or  their  opponents  having  liecn 
favoured  by  fog  or  darkness,  Ac. ; or  it  may  lie,  that  they  have  succeeded  in  quietly 
cutting  off  some  advanced  Post,  which  would  have  given  the  alarm. 

\V  iieu  ably  planned  and  carried  into  execution,  a surprise  is  the  best  kind  of  attack 
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tUat  can  I>e  made;  there  i*  less  e^T^orwre  beforehand,  and  firom  being  unexpected,  there 
is,  from  the  nature  of  things,  more  confusion  among  the  defenders,  and  therefore  less 
retiatanct  afterwards.  The  result  also  is  generally  more  dedsiTe,  and  smaller  num- 
bers can  act  with  far  greater  effect  ^tunst  a superior  force  than  can  Iw  hoped  for  in 
an  open  Attack.  It  is  only,  however,  when  an  adversar)*  fails  in  bis  precautionary 
measures  that  success  can  be  confidently  anticipated,  even  from  tlic  !>est  formed 
schemes  of  surprise ; and  even  then,  without  precise  information  as  to  the  nature  of 
the  defences, — the  strength  of  the  defenders,  and  their  measures  of  security, — without 
ascertaining  the  degret  of  caution  and  punctuality  with  which  the  duties  are  per- 
formed,— any  attempt  at  a surprise  would  most  pmbahiy  fail. 

Neglect  in  the  fxtental  precautions  of  security,  such  as  a faulty  disposition  of  the 
outlying  pickets  and  videttes, — the  omission  of  patrolling,  &c.,  admita  of  a surprise } 
and  an  al>sencc  of  judicious  in/cma/  arrangements  will  /aciti/aie  it.  The  first  will 
consist  in  placing  but  few  pickets,  and  those  at  too  great  a distance  from  each  other, 
and  too  far  to  the  front,  so  that  the  chain  I>ecomc8  unconnected,  and  the  com- 
iimnieation  between  them  is  not  properly  preserved;  or  in  falling  into  an  op|)osite 
error,  of  placing  them  so  near  to  a Post  as  that  they  do  not  secure  sufficient  notice  of 
the  presence  of  a hostile  force,  to  enable  the  defenders  to  stand  to  their  anni ; or  it 
may  be  traced  to  a slovenly  manner  of  carrying  on  the  outpost  duty  generally.  The 
second  will  depend  upon  the  degree  of  discipline  and  readiness  prevailing  among  the 
troops  generally,  and  the  dispositions  that  may  have  been  made  for  applying  their 
services  in  the  most  effective  manner,  and  in  the  shortest  possible  time,  &c.  The 
following  are  likewise  circtimstances  that  will  favour  this  mode  of  proceetling. 

VTien  there  is  a wood  or  ravine  within  a moderate  distance  of  a Post, — when  you 
have  the  power  of  secretly  assembling  a force  equal  to  the  undertaking,  which  was 
before  dispersed  with  a different  object, — when  the  defenders  think  themselves  in 
security,  either  from  your  distance  or  circumstances,  and  are  therefore  less  on  their 
g\iord,  and  less  vigilant, — if  the  Post  is  not  quite  complete  in  the  works  designed  for 
its  defence, — if  the  troops  arc  raw,  and  their  chief  not  much  better, — or  if  from  being 
deemed  inaccessible,  when  that  fact  is  fabulous,  any  part  is  not  so  well  guarded  os 
others,— these  are  all  very  tempting  circumstances  to  try  one’s  luck  at  a surprise. 

Secrecy  is  the  soul  of  a sur|)rise,  and  as  a secret  is  liable  to  ‘ fimciify’  wlicii  in  the 
hands  of  many,  the  less  that  is  said  about  any  intention  of  beating  up  a neighbour’s 
quarters  the  l>ctter.  Your  enemies  niiut,  of  course,  be  deceived,  or  kept  in  ignorance, 
and  until  the  moment  when  their  exertions  are  required,  it  would  be  quite  as  well  for 
your  friends  to  be  so  too.  The  requisite  preparations  therefore  in  collecting  ladders, 
tools,  &c.,  should  be  shielded  under  cover  of  being  for  some  other  distinct  operation, 
and  plausible  excuses  given  forth  to  allay  suspicions  as  they  arise. 

Among  other  considerations,  it  will  have  to  be  decided  beforehand  whether  the  Post 
is  to  he  held  and  defended,  should  it  be  taken,  or  whether  it  is  to  be  destroyed  or 
abandoned.  In  the  former  case,  a temporary  sup])Iy  of  provisions  and  ammunition 
should  be  thought  of;  in  the  latter,  the  attack  and  retreat  only  have  to  be  pro- 
vidcil  for. 

Winter  is  the  most  favourable  time  of  the  year  for  attempting  a surprise.  Sentries 
are  not  usually  so  much  on  the  alert  in  cold  weather,  and  the  long  nights  and  the 
storms  and  fogs,  which  prevail  at  that  season,  are  all  ‘ accessories  l)efore  the  fact.*  A 
night  when  the  moon  sets  just  before  you  want  to  begin  the  Attack  is  advantageous, 
as  the  previous  movements  will  have  all  the  benefit  of  the  light,  and  the  succeeding 
darkness  may  serve  an  equally  goo<l  purpose. 

It  is  generally  admitted,  that  the  peep  of  day  is,  under  most  circumstances,  very 
favourable  for  making  an  u]>eii  Attack,  when  there  is  not  light  enough  to  betray  the 
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advance,  or  any  of  the  preparatory  ninvrmcntB,  and  the  assiulants  have  the  advantage 
of  daylight  immediately  after  to  profit  hy  euccebs,  in  secitring  all  the  advantages  they 
may  have  gained.  But  an  enemy  knows  this  as  well  as  anylK>dy  elite,  and  the  whole 
dis|>osa]dc  force  of  an  army  or  ganison  is  generally  under  arms  at  that  time,  and  pro> 
bahly  more  on  the  look-out  than  at  atty  other  hour  of  the  twenty-four.  This, 
therefore,  is  not  the  best  time  to  catch  them  unprepared,  and  it  would  ap|>ear,  that 
getting  up  a little  earlier,  or  sitting  up  a little  later  than  one’s  adversar),  would  afford 
a Itettcr  opportunity.  As  to  time,  therefore,  soon  after  midnight  would  probably  l>e 
the  hour;  and  if  it  could  be  made  to  square  with  the  object  in  view,  which  may  vary 
with  circumstances,  it  would  probalily  lie  as  favourable  a time  for  the  attempt  as  any 
other:  fur  example,  if  the  Cost  were  at  no  great  distajice,  and  the  intention  was  to 
destroy  and  then  abandon  it,  before  siiecour  could  arrive,  a better  hour  than  midnight 
could  not  be  selected,  as  it  would  afford  the  opportunity  of  accompHdiing  the  object, 
and  making  good  the  retreat  lieforc  daylight.  But  if  the  Cost  were  tu  he  held  after- 
wards, the  dawu  of  day  immediately  after  the  assault  would  enable  a party  to  make 
better  arrangements  for  defending  itself,  and  a later  attack  would  therefore  be 
preferable. 

Prom  these  considerations  it  will  appear  that  a surprise,  whether  early  or  late, 
generally  entails  a Night  Attack,  and  it  is  scarcely  necessary  to  say  that  the  greatest 
precautions,  and  the  very  )>cst  arrangements,  are  required  for  carrying  it  into  effect ; 
nor  can  success  be  reasonably  looked  for  w ithout  them.  The  worst  of  going  to  work 
in  the  dark  is,  that  unless  the  point  to  be  attacked  is  of  a nature  not  to  l>e  uiistakcn, 
it  is  ten  to  one,  the  attempt  to  identify  what  is  doubtful  will  disclose  all.  Nothing 
can  be  worse  than  having  to  poke  about,  especially  if  you  don't  want  to  t>e  found  out, 
which  is  rather  an  essential  in  a surprise.  Again,  when  you  have  forced  an  entrance, 
we  will  say  into  a village,  unless  you  are  perfectly  aetjuainted  with  the  interior,  and 
familiar  with  every  object  that  presents  itself,  there  are  other  and  great  disadvantages 
to  contend  against.  The  local  knowledge  of  the  defenders  is  all  in  their  favour, — the 
offensive  cannot  be  continueil  with  vigour,  and  nothing  is  gained  in  furtherance  of  your 
object  by  standing  still.  Dangers  are  magnified  in  the  dark,  es|)ecially  when  then  are 
not  excited ; and  as  a resolute  enemy  will  know  exactly  where  to  strike  the  blow,  and 
you  can  neither  see  from  whence  it  comes,  nor  estimate  its  force,  till  you  feel  its 
effect,  it  may  become  necessary  to  assume  a defensive  attitude;  and  this,  under  the 
circumstances,  may  lead  to  a reversal  of  your  previous  sncccss.  If  there  is  work  to 
do  with  the  shovel  and  pickaxe,  such  as  effecting  a lodgement  for  establishing  yourself 
on  the  ground  that  has  been  gained,  or  for  other  purposes,  the  darkness  is  favourable 
for  the  execution  of  it;  hut  this  does  not  affect  the  present  question.  Under  any 
circumstances,  however,  the  value  of  the  local  knowledge,  which  is  conspicuous 
among  the  useful  items  adverted  to,  will  be  apparent,  and  with  other  hints  which  have 
iK'en  thrown  out,  will  serve  to  create  a suspicion  that  there  is  something  for  a Com- 
mander to  think  of,  before  he  makes  up  his  mind  to  commit  himself  in  action.* 

The  number  of  men  for  an  Attack  ought,  under  most  circumstances,  to  be  superior 
to  the  force  of  the  defenders,  which  it  must  not  be  forgotten  have  the  'vantage 
ground ; but  in  a well  conceived  and  vigorously  executed  surprise,  very  inferior  num- 
Iters,  profiting  by  the  con^ion  and  astonishment  which  are  inseparable  from  an 
unexpected  Attack,  liave  done  *imponible  thinga,'  and  doiiblless  can  do  so  again; 
which  it  is  as  well  to  remember  when  any  similar  opportunity  should  happen  on 


* Sur;iri»n  in  the  open  dmy  nn  icldom  be  succeMfuUjr  undertaken,  except  in  mounUinoua  coun- 
tries, intersected  by  nvines  sad  hollow  roads,  fic. 
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service;  ^ner&Ily,  however,  numbers  arc  one  principal  ingredient  in  success,  and 
therefore  the  means  for  the  Attack  should  lie  adc<|uatc  to  the  object,  taken  in  all  its 
hearings.  A very  inferior  force  may  |)OSsibly  make  good  their  footing,  against  all 
op]K)sitinn  at  any  certain  point;  but  the  question  may  l>e,  can  they  maintain  it? 

This  question  arises  with  a greater  or  letss  demand  for  an  answer  in  the  athmiatiTc, 
according  to  circumstances.  For  example,  a modest  Commander  may  prescrilic 
limits  to  his  ambition,  and  merely  vrish  to  set  fire  to  a Post, — a village, — or  dockyard, 
or  to  blow  up  a magazine,  or  some  other  equally  inviting  subject,  and  then  peaceably 
to  retire,  without  any  desire  further  to  trespass  on  the  time  or  attention  of  his  oppo- 
nents. A few  minutes'  ])08session  of  a certain  spot  might  suffice  for  the  accomplishment 
of  any  of  these  piu^>oses,  and  it  migltt  be  that  a very  few  men  would  be  sufficient  to 
force  an  entrance  and  effect  them.  In  a well  concerted  surprise,  a small  force  might 
possibly  l>e  brought  almost  within  arm’s  length  of  the  desired  object  withont  discovery , 
and  when  a rush  was  made  for  securing  it,  there  might  l>e  all  the  routine  of  sounding 
the  ‘ alarm  and  iHsembly.* — of  turning  out  guards, — and  probably  some  marching  and 
counter-marching  to  perform,  before  tbe  nature  of  the  Attack,  or  even  the  point  or 
points  where  it  was  made,  were  dearly  comprchendeil  by  any  large  IhkIv  of  the 
defenders ; and  before  they  had  niblicd  their  eyes,  and  made  their  dispositions  for 
repelling  it,  the  deed  might  be  done,  and  the  actors  be  on  their  way  home  again. 

If  however  the  Post  which  is  attacked  is  to  be  held  afterwards,  ‘e'eat  tme  autre 
cho»e;'  defenders  have  an  unpleasant  way  of  sometimes  recovering  from  a first  panic, 
and  then  the  preponderance  of  force  should  lie  on  the  right  side,  or  * the  tables  may 
be  turned/  There  have  been  instances,  however,  quite  within  tbe  memory  of  the 
present  generation,  of  a very  inferior  force  surrounding  a respectable  work  strongly 
garrisoned— -carrying  it  by  assault  in  the  night,  and  making  the  defenders  lay  down 
their  arms  liefore  daylight  told  any  tales  as  to  the  <lis|)arity  of  numliers. 

The  success  of  such  enterprises  as  these,  which  have  for  their  object  to  effect  what 
greater  numbers  ought  to  l>e  employed  almut,  de]>ciids  entirely  on  the  advantages 
resulting  to  them  from  a complete  sur{)rise,  and  coming  upon  an  enemy  when  he  is 
quite  unprepared : in  fact,  if  this  is  not  done,  tbe  attempt  ought  to  lie  abaiiduned  at 
once. 

The  execution  of  an  Attack  of  this  nature  is  rather  a delicate  affair,  for  if  by  any 
means  the  suspicions  of  a vigilant  adversary  liave  been  awakened,  he  will  have  made 
such  dispositions  as  might  cause  the  surprise  to  be  felt  on  the  yrrtmy  side.  If,  there- 
fore, there  should  be  the  least  cause  for  suspecting  that  an  enemy  is  playing  tricks, 
every  (lossible  precaution  should  be  taken  for  ascertaining  the  truth,  before  getting 
into  a difficulty,  which  it  might  not  be  easy  to  get  out  of.  The  main  body  should  he 
halted  at  a greater  distance  than  it  is  likely  an  ambuscade  would  l>e  sent,  and  the 
whole  ground  in  tbe  front  should  be  with  the  utmost  caution  by  patrols,  who, 

if  not  stoppe<i  hy  outlying  pickets  or  videttes,  &c,  should  creep  close  up  to  titc  place, 
listening  to  every  thing  tliat  is  going  on.  If  on  their  report  it  should  be  decided  to 
move  on,  it  would  still  be  prudent  to  do  so  with  all  circumspection,  having  an 
advanced  gxutrd  comjioscd  of  men  who  know  what  they  arc  about,  and  }tartie$  with 
the  same  view  to  protection  on  either  flank.  If,  on  the  contrary,  there  were  good 
reason  to  l>cUeve  that  the  enter|>rise  was  no  secret,  and  that  every  thing  was  in  readi- 
ness to  give  you  a warm  reception,  it  would  depend  upon  circumstances  whether 
* prudence'  would  not  l>c  'the  better  part  of  valour.'  These  ol>scrvation»  of  course 
only  apply  to  a force  quite  inadequate  to  any  o]M'ii  attempt ; but  with  a pro|)ortionatc 
force,  shotild  there  be  a failure  In  the  design  of  surprising  a Post,  the  pTObahility  of 
which  would  have  been  foreseen  and  provided  for,  it  would  only  l>e  necessary,  under 
such  circumstances,  to  throw  off  the  mask, — proclaim  yourself  an  open  enemy,  and 
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6ght  it  out,  which  all  }rour  previous  airangeroenti  would  enable  you  to  do  without 
<iidiculty. 

The  whole  force  employed,  whatever  it  may  be,  should  be  diuded  for  fulfilling 
specilic  ohjeetK.  Several  columns  of  Attack  may  have  to  be  formed, — some  for  false, 
others  for  real  Attacks,  each  to  be  closely  followed  hy  its  support:  there  should  also 
lie  a certain  force  posted  in  reserve  for  covering  a retreat,  in  case  of  failure ; another, 
probabl),  for  guanling  particular  points,  in  order  that,  should  your  designs  have  been 
anticipated,  you  may  not  be  suri>rised  in  your  turn  by  an  attack  in  flank  or  rear.  Men 
with  axes,  sledge-hammers,  crow-bars,  &c.,  for  forcing  Itarricatlcs,  or  cutting  away 
obstacles,  and  a few  1m^  of  powder  with  fuses  attached,  fur  bunting  o]>eu  gates, 
would  likewise  be  osefiiL  The  troops  employed  on  these  Little  enter^xises  should  lie 
picked  men.  Guides,  if  they  can  he  depended  on.  will  l»e  necesaaiy  in  suflicient  num- 
bers to  allow  two  or  three  to  accompany  each  party,  but  ptr»tmal  knowledge  in  the 
assailants  or  their  leaden  is  a better  tiling,  and  more  conducive  to  success. 

^Vhatever  may  lie  the  time  or  disposition  that  is  decided  upon,  the  march  must  be 
so  onicred  as  that  the  column  or  columns  shall  arrive  at  some  point  in  the  immediate 
neighbourhood!,  perhaps  a mile,  or  a mile  and  a half  distant,  an  hour  or  more  before 
they  will  be  wanted,  so  that  the  last  orders  may  be  given,  and  the  final  arrangements 
be  made;  for  there  is  generally  a parting  word  to  say  on  these  (tccosions.  This 
arrangement  fur  the  march  |H%supposcs,  that  all  the  requisite  information  re»ii)ectiug 
the  situation  of  the  pickets,— the  mode  of  patrolling, — and  the  general  ^rterMl 
precautions  fur  guarding  a Post,  have  Itcen  obloinetl.  so  that  a Commander  knows 
what  he  it  about,  and  can  put  his  dififerent  detachments  in  movement  for  the  several 
points  he  intends  to  attack.  But  if  this  information  has  still  to  be  sought,  in  conse- 
quence of  the  enemy’s  pickets  lieing  posted  dUtTcrcntly  every  night,  or  other  causes, 
the  troops  must  either  be  brought  up  earlier,  and  wait  till  these  points  are  detennined ; 
or  a patrolling  party  mutt  precede  them,  so  as  to  get  there  at  dusk,  and  have  it  all 
ready.  In  the  former  case,  arriving  at  the  halting-place  by  such  roads  as  affunl  the 
best  means  of  concealment,  some  steady  and  Intelligent  men  should  be  detached  to 
patrol  to  the  front;  first  to  ascertain,  if  possible,  tbe  situation  of  any  pickets  which 
might  have  been  posted  wide  apart,  and  then  to  find  out  the  order  in  which  the 
videttes  were  placed, — the  mode  of  patrolling  between  them, — and  any  further  infor- 
mation that  could  be  obtained.  The  success  of  the  enterprise  depends  upon  the 
chance  of  introducing  the  whole  force  unperceived  within  the  chain  of  pickets.  The 
state  of  tbe  weather  will  materially  facilitate  this  preliminary  step ; and  when  it  has 
Iteen  accomplished,  the  advance  should  be  continued  until  the  columns  are  discovered 
by  the  sentries  of  the  Post,  when  a general  nish  would  t>e  made,  and  the  more  impe- 
tuous the  Attack,  the  more  favourable  for  the  object,  of  following  up  the  turprut  by 
an  eo.vy  nnquett. 


DISTRIBUTION  OV  THR  ASSAILANTS,  StC. 

A multiplidty  of  considerations  will  influence  the  distribution  of  the  assailants,  so 
that  it  is  hopeless  to  lay  down  any  rule  of  general  application ; but  we  might  say  on  a 
broad  principle,  that  it  would  not  be  prudent  to  diviile  a small  force  too  much  in  at- 
tempting false  Attacks,  and  that  therefore,  from  one-half  to  two-thirds  of  it  might  be 
formed  for  the  assault,  keeping  the  remainder  in  rcsenc  for  covering  the  retreat,  and 
acting  according  to  circumstances; — or  were  the  force  considerable,  and  the  Post  to 
l>e  attacked  of  corresponding  extent,  such  as  an  intrenched  village,  perhaps  onc-third 
of  the  numlicrs  might  l>c  formed  for  the  principal  Attack,  another  third  be  divided  for 
two  false  Attacks,  and  the  remainder  he  left  in  reserve  for  the  purposes  l)cfore  stated. 
In  the  former  case  as  a minimum,  the  assailants  should  be  at  least  equal  in  numbers 
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to  the  ilefenden ; and  in  the  latter,  as  the  force  is  more  divided,  there  should  l)c  a 
pro|»ortiunatc  increase;  that  is  to  say,  the  nuiidiers  engaged  in  the  three  Attacks 
should  l>e  stronger  than  the  garrison.  A part  of  the  forra  engaged  in  the  false 
Attacks,  or  a portion  of  the  reserve,  should  be  placed  not  very  far  from  the  entrances 
to  the  Post  that  are  nearest  to  the  point  where  the  real  Attack  is  going  on.  These 
may  Ik  streets,  roads,  or  gateways,  &c.,  and  they  should  he  watched,  that  ad- 
vantage may  be  taken  of  their  being  turned  or  o]Kned ; some  workmen,  who  are 
* good  at  need’  for  breaking  open  barricades,  being  held  in  rca<Uncss  to  accompany 
the  party. 

When  all  these  particulars  had  been  arranged,  and  the  Officers  or  Non-com- 
missioned Officers  coirnnanding  the  several  parties  had  Ikcu  made  clearly  to  under- 
stand their  orders,  and  the  siKciflc  objects  confided  to  them ; — when  the  conduct  they 
shouhl  observe  under  every  emergency,  both  during  the  Attack,  and  in  the  event  of 
success  or  failiu^,  had  been  explained; — when  the  precise  moment  on  which  the 
Attacks  should  take  place  was  perfectly  understood, — anil  some  conventional  signal, 
countersign,  or  badge  had  been  established  by  which  men  could  recognize  each 
other  in  the  dark, — the  columns  would  be  in  readiness  to  move  on.  The  advance 
would  Ik  made  in  silence,  and  without  haste ; the  columns  dividing  when  the)'  got 
near  the  place,  and  marching  liy  the  best  route  to  their  points,  preceded  by  a few 
steady  soldiers  as  an  ailvanced  guard,  who  would  be  on  the  look-out  to  secure  any 
patrols  or  vidcttci  they  might  fall  in  with,  so  as  to  prevent  their  giving  the  alarm. 

OF  THE  ATTACK. 

If  the  object  of  a column  were  to  assault  a field-work,  which  has  usually  a ditch 
Iraunded  by  slopes  of  earth,  the  advance  of  the  storming  party  would  silently  slide 
down  into  the  bottom  of  it,  and  if  there  were  no  obstacles,  such  as  {Ndisadcs,  &c.,  and 
the  slopes  admitted  of  their  scrambling  up,  they  would  form  in  the  Irattom  of  the 
ditch  in  subdivisions,  or  sections,  as  might  Ik  ordcrcil,  and  endeavour  to  go  up 
together  without  straggling;  the  remainder  of  the  party  following  them  as  closely  as 
]>ossihle;  the  support  being  halted  at  the  e<lge  of  the  ditch,  ready  to  fire  or  advance, 
and  the  reserve  being  posted  further  off. 

If  there  were  unforeseen  obstacles,  which  could  not  Ik  got  over  or  removed  w ithout 
the  noise  of  workmen,  the  secrecy  of  the  operation  would  Ik  nearly  over,  and  it 
would  be  time  to  awaken  the  a*t(/nuhment  of  the  garrison.  A few  preparations  being 
made,  such  as  the  storming  party  lying  down  opposite  the  spot,  and  the  support  or  a 
firing  party,  on  either  fiank  reaily  to  keep  people  oft  the  top  of  the  parapet,  the  woik- 
men  would  glide  Into  the  ditch,  and  first  distributing  themselves  judiciously,  and 
finiliog  what  was  to  Ik  done,  and  the  iKst  way  of  doing  it,  they  wotdd  commence 
work  together,  and  regaitUcss  of  any  thing  that  might  happen,  would  lay  alx>ut  them 
till  they  had  accomplished  their  task ; when  the  assault  would  immediately  Ik  given, 
and  the  endeavour  would  Ik  made  to  charge  in  column,  tlirough  whatever  force  was 
formed  for  the  defence  of  the  parapet ; when  this  was  accomplished,  a halt  would  Ik 
made,  to  re-form  for  further  operations  in  following  up  the  advaut^e  gained. 

iVfter  troops ^once  move  forward  to  the  assault,  the  bayonet  should  be  called  upon 
to  do  all  the  work ; very  little  is  gained  by  the  leading  files  firing  down  upon  the 
defenders  from  the  top  of  the  parapet,  es|KciaUy  in  the  dark,  or  the  grey  of  the 
morning.  It  only  has  a tendency  to  check  their  siKed  at  the  moment  it  is  of  some 
use  to  them.  The  assailants  are  at  that  time  exposed,  and  perfectly  visible  against 
the  sky,  when  the  defendera,  however  near,  could  not  be  seen ; and  after  the  first  man 
has  jumped  down  within  a work,  liis  comrades  must,  of  necessity,  cease  firing;  there- 
fore any  thing  that  would  be  gained  by  permitting  its  use,  would  be  more  than  out- 
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weighed  hy  the  inconveniences  that  would  be  entAiled.  It  u usual,  therefore,  to  make 
use  of  the  luiyonet  only  on  these  ocra-Mons. 

If  a wait,  or  any  other  obstacle  of  a moderate  height,  liad  to  he  scaled,  the  ladders 
would  Ite  carried  by  the  advanced  party,  who  would  plant  them  side  by  side,  and  after 
it  Ixing  ascertained  that  all  were  properly  in  their  plaees,  the  troo|>s  would  advance 
up  them,  in  the  most  compact  order,  and  on  as  extende<l  a fiont  as  possible,  and 
jumping  down  inside,  would  fonn  again  and  move  fon^ard,  as  soon  as  circumstances 
pennitte<L  Stockade-work  might  be  scaled  in  the  same  way. 

BLOWING  OPEN  BARRIKRM,  &C. 

In  the  Attack  of  gateways  or  houses,  if  secrecy  is  preserved  till  you  get  close  to 
them,  it  is  as  much  as  can  Ire  expected.  In  onler  to  force  the  barriers  or  doors,  the 
most  effectual  agent  is  a hag  of  giiu|)owder.  A hag  containing  from  20  to  30  or 
40  Ihs..  according  to  the  cxpecteil  strength  of  the  obstacle,  and  furnished  with  a fuse 
for  firing  it,  and  a loop  to  hang  it  by,  can  Ire  easily  nailed  or  hooked  up  against  a pair 
of  gates,  or  fastened  to  a iMuricafleil  door.  If  it  can  l>e  done  without  previous  disco- 
very, so  much  the  better;  and  for  effecting  this,  a gimlet  will  be  found  a very  useful, 
quiet  operator.  When  fixed,  the  fuse  it  lighted,  and  the  man  retires  a little.  The 
party  for  forcing  an  entrance  may  be  drawn  up  within  15  or  20  yards,  anrl  a few 
expert  men  with  axes  and  sledge-hammers  may  be  with  them.  The  explosion  will 
most  probably  do  all  that  is  required,  and  the  ruin.s,  if  any  remain  to  impede  the 
advance,  will  quickly  be  got  rid  of  by  the  workmen.  If  all  this  has  lieen  done  in  se- 
cret, it  will  be  a great  object  to  take  advantage  of  the  bustle  and  confusion  that  will 
ensue,  hy  making  a vigorous  Attack.  If,  however,  the  secrecy  of  the  operation  it  at 
an  end  before  the  hag  is  fixed,  and  this  has  to  he  effected  by  open  violence,  in  spite 
of  wliat  may  be  attempted  to  prevent  it,  the  l>est  proceeding  is  for  a strong  firing 
party  to  rush  up,  and  throwing  themselves  under  any  cover  that  might  offer,  to  reply 
to,  and  endeavour  to  suhdne,  the  fire  that  defends  the  point  to  lie  attacked ; and  wlien 
that  slackened,  the  men  with  the  l>ag  of  powder  would  make  a run  of  it,— fix,— light, 
and  ‘be  off.’ 


HECURING  POaSESftlON  OP  A POST  AFTER  A SURPRISE. 

in  the  Attack  of  a village,  or  even  a smaller  Post,  the  moment  an  entry  is  made,  a 
portion  of  the  force  should  !>e  detached  to  endeavour  to  communicate  with  the  other 
Attacks,  if  there  were  any;  and  leaving  a parly  in  reserve  at  the  point  where  they 
came  in,  they  should  secretly  march,  if  the  alarm  had  not  l>c-en  given,  to  secure  the 
guards  aud  principal  avenues  into  the  village.  By  thus  gaining  possession  of  the  bar- 
ricadet  or  gates,  they  would  l>c  enabled  to  open  a communication,  hy  which  a ]>ortinR 
of  the  reserve,  which  should  have  been  previously  held  in  readiness,  might  enter.  If 
thev'  were  discovered,  and  the  garrison  were  assembling  to  oppose  them,  the 
same  measures  would  be  of  advanlage,  and  no  time  should  l>c  lost,  in  also  making  a 
furious  attack  on  the  main  body  wherever  it  might  be  forming,  taking  care,  during 
the  advance,  to  secure  the  means  of  an  onlerly  retreat.  The  value  of  local  knotelcdge, 
indeed  its  almilute  necessity,  is  again  apparent,  for  how  could  any  of  these  steps  he 
taken  witli  the  promptness  befitting  the  occasion  if  this  were  wanting? 


OP  ATTACKS  BT  OPEN  FORCE. 

An  Attack  hy  open  force  is  imposed  when  something  like  the  converse  of  all  the 
circumstances  that  would  favour  an  Attack  hy  surprise  exists; — such  as  the  ground 
outside  a Post  affording  no  cover  for  approaching  it, — or  when  a Post  is  so  well  and 
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»o  vigilantly  guarded, — or  it  l>ecomc8  a measure  of  necessity,  from  having  no  choice 
left  hetweoti  an  attack  or  a retreat,  as  might  happen  in  a general  action; — or  an 
attack  of  this  nature  may  be  undertaken  with  confidence  when  the  works  arc  weak  or 
unfinished,  and  where  there  are  facilities  for  enfilaihng  its  princii>al  hues  with 
Artillery ; — or  wlien  a Commander  is  known  to  be  timid. 

Most  of  the  information  required  for  judiciously  planning  an  Attack  by  surjjrisc, 
will  liC  also  of  essential  scn'ice  when  an  Attack  by  open  force  is  contemplated ; in 
cither  case  it  is  equally  of  im|>ortanee  that  a knowletlgc  of  the  locale  should  be  previ- 
ously obtained,  and  that  the  olstacles  to  l>e  overcome  should  be  carefully  estimated, 
and  compared  with  the  means  proposed  for  suniinunting  them,  before  troops  are 
committed  in  the  attempt:  sometlting  must  of  necessity  l»e  left  to  chance  an<l  good 
fortune,  but  not  too  much.  If  a choice  exists  as  to  time,  or  should  it  so  happen  that 
circumstances  permitted  a force  to  cvaile  any  previous  exposure,  by  attacking  in  the 
night,  or  Iteforc  daylight,  so  much  the  better;  but  if  the  Attack  is  made  in  the  open 
day,  and  there  is  neither  natural  nor  artificial  cover  to  favour  the  entcr}>rise.  the 
strongest  and  niost  energetic  measures  shoiil<l  be  adopted  to  control  or  sulxlue  the 
fire  that  would  l>e  jwurefl  in  upon  an  advancing  column,  which  is  the  worse  treat- 
ment it  has  to  endure,  because  it  is  in  no  condition  for  making  a reply  * rn  kind.* 
A^Tteu  the  leatUng  files  get  within  armVlength  of  the  defenders,  an  exchange  of 
blows  may  take  place,  but  not  l>eforc; — hence  the  advantage  of  a ‘cloud  of  light 
troops,*  or  of  a strong  firing  party,  for  the  specific  ptirpose  of  protecting  columns 
engaged  in  the  attack  of  works,  of  whatever  description  they  may  l>e. 

Though  (here  is  a great  dififercnce  in  the  two  modes  of  Attack  under  discussion, 
because  in  one  it  is  assumed  that  an  enemy  is  half  asleep,  and  in  the  oOter,  that  he  is 
on  the  alert,  and  that  ail  the  means  in  his  power  will  l>e  developed  to  oppose  it,  yet 
in  their  principles  Ikey  are  Ike  same  { and  as  a notion  of  these  principles  and  of 
further  details  may  |)erhaps  have  been  obtained  from  the  precetling  pages  in  which 
they  are  treated  of,  a repetition  of  them  would  be  superfluous. 

The  points  requiring  attention  and  the  dispositions  to  l>e  made  aAer  a succesiful 
Assault  have  also  l>cen  glanced  at,  and  equally  apply  to  the  more  0|>en  mode  of  Attack 
under  consideration.  But  as  an  enemy  will  be  licticr  prepared  for  making  resistance, 
the  measures  will  require  to  be  of  a more  decided  character,  and  no  time  should  be 
lost  in  following  up  the  advantage  of  a first  suecess.  A resenc  would  be  left  at  the 
|>oint  where  the  entry  was  effected,  and  according  to  circumstaiices  strong  deiach- 
nicnts  would  be  sent  off  to  the  right  and  left  to  follow  the  enemy  and  sweep  the 
interior  of  the  defences;  leaving  guards  at  every  entrance  of  a street,  road,  or  alley, 
by  which  they  might  be  cut  off.  The  gates  and  principal  avenues  opening  towards 
the  side  attacked  would  be  seized,  and  access  given  to  trooiis  from  the  reserve,  wliich 
should  be  held  in  readiness  to  enter,  and  an  impetuous  attack  would  }>e  marie  on  the 
main  body  as  soon  as  a sufficient  force  was  assembled,  if  there  were  a keep,  the 
Attack  should  threaten  the  communication  with  their  stronghold,  and  if  circtuu- 
stanoes  permitted,  a ntsh  should  be  made  to  cut  oft'  their  retreat  to  it,  or  to  intrude, 
by  jmuing  the  party  and  going  in  with  them. 


ATTACK  or  AS  IKTRENCHKD  VILLAGE. 

It  is  sufficient  to  give  a few  practical  observations  upon  the  mode  of  attacking  the 
chief  works,  in  which  wc  may  sup|K>sc  the  strength  of  an  intrenched  village  to  con- 
sist; which  will  bring  us  in  contact  with  fonific<l  houses,  or  churches, — redoubts. — 
(leches, — or  other  earthen-works,  some  or  alt  of  which  may  flourish  as  indc]>cudent 
posts,  or  form  part  of  the  contour  taken  up  for  the  defence. 
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ATTACK  or  A rLECRE.  OK  KARTHEN>WORK,  OPES  IK  THR  REAR — A REDOUBT.  &C. 

AU  ilctaclieil  works,  of  the  nature  of  a fleche,  that  are  said  to  o{»eu  in  the  rear, 
an?  uaually  so  far  closed  that  they  have  at  least  a good  palisading  and  hairier  gate  to 
shut  them  in;  au  reatf,  they  are  generally  earthco-works,  having  ditchea  of  a breadth 
and  depth  varying  with  their  importance,  either  revctieil  or  finished  in  slopes,  with  a 
palisade  in  the  l>ottom.  Tlie  rear,  however,  is  generally  the  weak  point,  and  it  is 
left  open,  in  onler  that  it  may  be  defended  from  some  other  work  which  sees  into  it. 
To  assault  such  a work,  if  it  it  of  considerable  aize,  several  columns  of  attack  may  be 
formed;  the  principal  one,  however,  should  l»e  direct*^!  upon  the  weakest  point,  and 
it  should  be  held  in  reserve,  and  if  possible  concealed,  until  the  threatening  attitude 
of  the  other  attacks  (which  may  be  directed  on  the  salient  or  the  extremity  of  either 
fare)  shall  base  induced  a corresponding  disposition  of  the  defenders ; it  may  then 
come  on  in  all  its  glor}%  and  make  short  work  of  the  |Milisade  hy  some  of  the  means 
}>efnrc  described,  the  other  columns  acting  acconling  to  circumstances.  If  it  should 
so  happen  that  it  was  not  expedient  to  attack  a work  of  this  description  by  the  rear, 
— the  general  plan  of  operations  would  lie  reversed,  and  a show  would  be  made  of 
attacking  tliat  point,  when  in  reality  the  principal  effort  would  l>c  made  on  the  salient 
angle,  or  some  other  ]iart,  by  a culimio  kept  out  of  sight  until  the  attention  of  the 
defenders  had  lieeu  previously  engaged. 

If  the  ditch  of  a ffcchc  or  other  outwork  U hounded  by  walls,  an  escalade  with 
ladders  becomes  neccssaiy.  for  it  is  a long  business  filling  up  a ditch  with  bags 
of  hay  or  any  thing  else,  a dangerous  one  to  jump  into  it  when  deep,  and  an  imp<M- 
sible  one  to  get  out  of  it  when  you  are  there,  unless  the  retaining  walls  arc  very 
insignificant  indeed.  If  the  ditch  is  not  revetted,  but  still  the  slopes  of  earth  are 
too  steep  for  men  to  scramble  up,  ladders  applied  to  them  will  answer  the  purpose 
admirably,  and  if  ladders  are  not  to  l>e  had,  rough  steps  may  lie  made  hy  workmen 
accompanying  the  columns;  all  these  operations  being  under  the  protection  of  a 
strong  firing  party. 

If  Artillery  forms  part  of  the  force,  a breach  in  the  para|>et  may  be  made  with 
shells,  if  time  enough  can  be  devoted  to  it ; and  the  opposite  ditch  being  enfiladed,  to 
destroy  the  palisades,  &c.,  a column  has  only  to  wait  for  a signal  to  rush  forward 
when  these  objects  have  been  accomplished;  hut  even  in  this  ease,  with  every  thing 
made  so  smooth,  a false  Attack,  by  <Ustracting  attention,  could  not  fail  to  have  a gnotl 
effect, 

The  Attack  on  a redoubt,  which  is  a work  encloscil  all  round  with  a parapet,  and 
supposed  to  )>c  every  where  of  equal  strength,  will  Ire  much  the  some  as  that  of 
a fl^hc.  The  angles  arc  the  weakest  points,  and  the  attacks,  whether  false  or  real, 
should  direct  their  march  upon  them. — See  Jones’s  'Sieges’  and  'Attack  of  Fort 
Picurina.' 


ATTACK  or  A rORTIFlED  BUILDIKQ. 

The  planning  and  execution  of  an  Attack  on  a small  Military  Post,  such  as  a fortified 
building,  will  more  generally  fall  to  the  lot  of  a young  Officer  than  the  comparatively 
larger  operations  against  a village  or  redoubt,  &c.;  but  however  small  the  Post  may 
be,  if  it  has  been  judiciously  strengthened  and  is  ably  defended,  there  is  opi>ortunity 
enough  for  the  exercise  of  both  talent  and  bravery  in  assaulting  it.  But  let  us  have 
a fair  fight  with  no  Artillery  on  either  side,  so  that  we  may  see  what  has  to  be  done, 
and  how  certain  difficulties  which  arc  peculiar  to  the  nature  of  such  an  operation  arc 
to  l>c  surmounted. 

Tint  of  all  we  will  suppose  that  with  the  aid  of  a good  telescope  he  has  made  him- 
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&e1f,  and  those  under  him,  wcU  acquainted  with  at  least  the  nature  of  the  external 
defences,  &c.  Ills  points  of  attack  are  selected,  and  we  will  iinajpne  that  the  little 
garrison  is  on  the  alert  as  to  hts  intentions,  ami  on  the  look-out  to  receive  him ; raore> 
over  that  he  hxs  a fine  sunshine  to  enliven  his  proceedings,  lie  divides  his  force  and 
forms  his  columns  of  attack,  and  the  first  unset  is  made  on  the  piinciple  and  with  the 
precautions  already  explained.  We  will  sup{M>sc,  too,  that  the  obstructions  on  the 
outside  arc  surmounted  by  some  of  the  means  detailed  In  the  preceding  pages,  but 
here  is  a gn'at  staring  house  now  l>cfore  him,  barricaded  and  loopholed  from  top  to 
bottom,  and  full  of  people,  and  a ver}*  serious  and  inhospitalde  looking  thing  it  is ! 
If  an  Officer  had  not  been  able  to  procure  accurate  information  of  the  mode  in  w hich 
this  citadel  of  the  post  had  l>een  prepared  for  defence,  or  if  he  had  not  sufficient 
knowleilge  of  localities  to  enable  him  to  arrange  the  whole  of  his  plan  of  operations 
l>eforehand,  it  would  he  l)Ctter  for  him,  after  a succt^ssful  attack  on  the  extcnial 
defences,  to  throw  his  force  under  any  cover  he  could  find  fur  a few  moments,  whilst 
he  took  8 glance  at  the  remaining  works,  and  was  making  up  his  mind  what  was  liest 
to  be  done;  otherwise  he  would  have  to  risk  a wild  and  uucombined  attack,  which 
would  probably  entail  considerable  loss  and  might  l>c  a failure.  It  would  therefore 
he  his  object,  if  possible,  to  reconnoitre  the  house  all  round;  but  should  circum- 
stances induce  him  to  decide  on  directing  his  principal  attack  against  some  ]>art  that 
he  could  sec  from  the  situation  he  had  first  gained,  he  might  take  liis  chance  in 
trusting  a false  attack  on  the  rear,  and  leave  it  to  l>c  worked  as  scented  best  for 
diverting  the  attention  of  the  tlefenders.  We  will  supiiose  that  he  is  opposite  an 
angle  of  the  bouse,  aud  uiider  cover  of  some  object  within  50  or  60  yards  of  it,  and 
that  a little  slo]>c  in  the  ground  conceals  his  men  when  lying  down.  He  oltscrves 
that  one  side  of  the  house  is  flanked  by  a window',  and  some  loopholes  which  have 
)>ecD  made  in  an  angular  portion  of  the  same  building,  and  that  on  the  other  side 
there  is  a door  in  the  centre  covered  by  a tamlmur  made  of  rough  logs  of  timlier  set 
upright;  the  windows  on  l)Otb  sides  are  low,  but  a ditch  has  been  cut  in  the  front  to 
give  height,  and  they  arc  well  Imrricaclcil  with  stout  tini1)er,  loopholes  being  left  fur 
firing  through,  lie  has  brought  with  him  ux  ladders  12  feet  long,  two  Itags  of  powder 
with  fuses  attached,  and  some  good  workmen  with  axes,  crow-bars,  &c. ; Ijesides  a 
small  reserve,  to  apply  as  circumstances  may  retpiire. 

He  observes,  that  if  be  rushes  up  in  the  first  instance,  directly  for  the  angle  of  the 
building,  he  will  be  less  exiioscd  to  fire  than  if  he  faced  either  side,  and  be  decides 
that  this  shall  be  his  line ; and  as  strong  measures  on  these  occasions  are  greatly  to  be 
commended,  he  makes  up  his  mind  to  expend  the  two  hags  of  powder,  one  in  breaking 
up  the  tambour,  and  the  other  in  blowing  open  the  l>arricaded  window, — then  to 
efiect  an  entrance  by  means  of  his  ladders,  through  the  window,  and  to  force  the 
door  within  the  tambour  by  a H))eral  use  of  sledge-hammers  and  crow-bars. 

It  is  of  course  a great  object  not  to  expose  mcit  to  fire,  unless  their  presence  or  ser- 
vices can  secure  sojne  corresponding  advantage.  He  therefore  determines  only  to 
send  those  men  forwiird,  in  the  first  instance,  who  will  be  wante<l  for  fixing  the  bags 
of  ])owder  ami  firing  them,  and  a very  small  detachment  to  protect  them  during  the 
operation  hy  watching  any  particular  loophole.  To  provide  against  accident  he  tells 
off  two  men  to  carry  each  bag,  and  two  others  with  lighted  portfires  for  firing  them, 
each  party  to  be  accompanied  by  six  men,  so  that  any  loopholes  which  liear  upon  the 
situations  where  the  hags  ore  to  l>e  fixed  may  either  be  silenced  or  at  least  have  their 
attention  distracted.  The  success  of  the  ojicratiun  appears  to  depend  greatly  on  the 
adroitness  of  the  men  who  have  chaige  of  the  powder,  and  he  therefore  has  selected 
some  smart  fellows  who  know  what  they  are  about,  and  ))oints  out  to  them  what  is 
to  lie  accomplished, — how  U is  to  l)C  effecletl, — and  what  particular  duty  each  has  to 


Digitized  by  Google 


ATTACK  OF  POSTS. 


113 


perform.  The  columns  of  assault,  too, — the  firing  party,  ami  a resenre  to  protect  the 
flanks,  or  fall  l>ack  upon  in  case  of  accident, — would  all  l>e  told  off,  os  well  as  the  party 
fcH-  the  false  attack ; but  no  movement  shoiilrl  l>e  made  till  ever)’  thing  was  in  perfect 
readiness.  He  would  then  explain  the  general  plan  of  the  Attack,  and  point  out  the 
position  of  the  resene  and  sup|)or1,  &c. ; after  which  the  detachment  for  the  false 
attack  might  move  off,  going  by  the  least  PX|.>osed  route  to  the  rear  of  the  Imildmg. 

A Cavmirahle  moment  would  be  chosen  fur  commencing  operations.  If  there  were 
any  cover  at  all,  the  hring  party  might  quietly  distrihutc  themselves  opposite  the  two 
sides  of  the  house  to  engage  attention,  rather  than  with  any  hope  of  doing  damage, 
for  a loophole  is  so  narrow  that  it  would  require  very  good  and  ver}'  steady  shooting 
to  fire  into  them  from  such  a distance  os  we  have  supposed. 

The  bags  of  powder  would  now  be  dispatched ; — the  two  parties  would  make 
8 sudden  rush  up  to  the  angle  of  the  building,  and  then  dividing,  there  would  lie 
nothing  left  for  it  but  to  run  the  gauntlet  as  best  they  could  to  their  se]>aratc  points, 
either  along  the  bottom  of  the  little  ditch  dug  to  give  height  to  the  lower  loopholes, 
or  close  along  its  edge.  All  this  woidd  be  the  business  of  a minute  or  two.  The 
W for  blowing  in  the  window  would  either  l>e  propped  up  against  it  with  a thick 
stick,  or  it  might  bo  laid  on  the  sill.  That  for  forcing  out  the  timbers  of  the  tambour 
might  be  hung  upon  a single  nail,  driven  in  at  the  time,  or  the  loop  would  be  thrown 
over  the  top  of  one  of  the  tintbers.  The  men  for  watching  the  adjoining  loopholes 
should  stand  as  close  as  they  could  to  them,  not  exactly  in  front,  but  a little  on  one 
side,  and  keep  up  a constant  fire  into  them,  avoiding  exposure  as  much  as  possible, 
either  from  the  loopholes  on  each  aide,  or  those  which  might  flank  the  place  where 
they  stood.  It  would  be  a needless  exposure  of  men,  and  the  worst  of  two  evils,  to 
make  a general  attack  on  loopholes,  unless  under  particular  circumstances,  where 
there  was  only  one  row,  or  that  something  had  to  be  done  which  would  require 
a party  to  remain  exposed  for  a considerable  time.  In  cases  where  there  were  two 
or  more  rows  of  loopholes,  and  the  defenders  liad  the  means  of  throwing  grenades, 
or  rolling  shells  down  from  the  upper  windows,  besides  giving  their  fire,  the  means 
of  attack  would  not  be  commensurate  with  those  of  tlie  defence,  and  it  would 
not  therefore  be  prudent  to  attempt  it ; but  on  a limited  scale,  and  when  it  mu*/ 
be  done,  loopholes  may  be  successfully  disputed  by  superior  numbers,  if  you  can 
get  near  enough  to  make  pretty  sure  of  firing  in;  the  closer  you  are,  too,  the  less 
you  are  also  exposed  to  any  direct  fire  from  others. 

^\'hen  the  bags  were  fixed,  the  fuzes  woidd  t>c  lighted,  and  if  the  men  could  retire 
some  10  or  12  yards,  close  against  the  wall  hctwceii  any  two  loopholes,  till  the 
explosion  took  place,  it  would  be  safer  than  attempting  to  go  t>ack  to  the  spot  from 
whence  they  came.  At  this  juncture, — the  axemen, — the  party  with  the  ladders, — 
and  one  or  both  storming  parties,  should  be  perfectly  prepared  for  springing  forward. 
The  moment  the  explosion  takes  place  they  should  be  up  and  away.  The  ladders 
would  either  be  applied  to  the  windows,  as  they  would  l>e  in  an  escalade ; or  if  the 
windows  were  low,  they  would  be  of  service  to  form  a kind  of  bridge  for  crossing  the 
ditch,  which  might  form  the  olistacle  to  getting  in.  A firing  party  would  watch  llm 
openiug  and  the  adjacent  loopholes,  and  the  storming  party  would  resolutely  enter 
the  moment  the  passage  was  ready,  closely  followed  by  the  support,  which  would  at 
the  proper  moment  advance  from  its  place  of  concealment. 

With  respect  to  the  Attack  on  the  TamlMiiu*,  some  little  delay  might  lie  necessary, 
as  the  storming  party  could  not  enter  till  the  inner  door  was  forced.  The  axemen 
would  therefore  ply  away  till  they  had  accomplished  its  destruction,  during  which 
time  other  men  sent  for  the  purpose  might  rccreaic  in  firing  through  the  loopholes,  to 
assist  in  clearing  the  passage.  When  the  door  was  forced,  the  storming  party  would 
V’OL.  I.  H 
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advance,  and  by  a vigorous  ciiargo  tlirough  the  ojicning,  would  overcome  all  opjMtsi- 
tion.  Hie  eutrance  gained,  a momentar)’  check  to  collect  numbers  might  take  place, 
and  then  a determined  *cast  forward’  in  pursuit  of  the  fugitives  would  he  the  right 
thing  to  do.  If  the  defenders  were  of  a sort  * not  to  be  taken  alive,’  and  were  * making 
play’  for  the  upper  story,  where  they  would  lx:  more  strongly  }x>sted,  a sudden  rush 
after  them  might  alTord  the  assailants  the  opportunity  of  accumpanving  them  up 
stairs,  and  thus  finish  the  ajTair  at  once.  If  the  retreat  were  fn>m  one  part  of  the 
house  to  another,  they  should  lie  hotly  pursued,  without  a moment  for  cogitation  or 
taking  breath,  and  they  should  be  kept  going  till  all  opposition  had  ceased. 

On  the  other  hand,  if  the  defenders  had  succeeded  in  gaining  the  upper  floor,  and 
the  staircases  were  either  destroyed,  or  too  strongly  barricaded  to  l>c  carried  by 
main  force,  a pretence  at  lighting  a fire  in  the  middle  of  the  dinmff-rooin  would  not  be 
without  its  eflert;  or  any  trifling  preporatiuna  for  making  a mine  in  the  angle  of  the 
library,  if  they  did  not  Are  down  too  much  through  the  ceiling,  so  as  to  render  it  ini* 
practicable,  would  be  as  likely  to  bring  them  to  terms  as  any  measure  which  could  lie 
proposed. 

If  the  lower  part  of  a house  were  very  stoutly  liarricadcd,  and  the  assailants  were 
unprovidcil  with  bags  of  jiowiler,  for  blowing  the  doors  and  windows  o|»en,  an  at- 
tempt might  lie  made  to  silence  the  loopholes  which  bore  on  any  jianicular  point, 
and  workmen  might  lie  employed  there  in  forcing  open  an  entrance,  either  at  a door 
or  window,  or  in  breaking  fairly  tlmiugh  the  wall  itself.  Or  if  ladders  could  be  pro- 
cured, an  escalade  of  the  upper  w indows,  which  are  not  usually  so  strongly  fastened, 
might  be  attempted;  but  if  denied  access  at  these  points,  there  is  no  just  cause, 
though  there  might  be  impediments,  why  the  roof  should  not  be  attacked.  Ladders 
would  be  brought  up  and  applied  in  the  most  convenient  and  covered  situations  that 
could  be  dUcoTcred,  and  if  possible  the  assault  should  be  inaile  on  several  {mints  at 
once.  Having  gained  the  roof,  loopholes  might  be  first  knocked  through  at  a single 
blow,  and  matle  use  of  for  driving  out  the  defenders, — these  would  soou  I>e  converted 
into  great  breaches a few  grenades  might  take  the  duty  of  a firing  party  in  clearing 
the  front  a little, — and  an  iiD|>ctuous  attack  from  this  {icrliaps  unexpected  quarter 
would  be  likely  enough  to  succeed. 

If  the  subject  of  Attack  were  a church,  a prison,  or  other  large  building,  the  same 
principles  and  precautions  might  l>e  applied,  only  with  this  difference,  that  the 
ofTcnsivc  measures  would  lie  so  arranged  as  to  keep  pace  with  the  increased  means  of 
resistance. 


B. 

BAROMETER. — Tlie  only  practical  application  of  this  instrument  which  is  now 
offered,  is  in  the  detennination  of  heights  above  the  sea  Icv'el.  Tlic  memoranda 
respecting  OlweTration,  Registr)’,  &e.,  are  taken  from  the  * Report  of  the  Committee 
on  Physics  and  Meteorology,  of  the  Royal  Society,*  1840.  For  the  form  of  Registry, 
vide  ‘ Metcorologj’.* 

Tlic  Tables  computed  by  Mr.  Howlctt,  in  vob  i.  of  the  Corps  Pafiers,  arc  those 
which  arc  selected  for  Raromctrical  measurements : they  arc  aceompauied  by  the 
fomiubT  of  Isaac  Ualby,*  and  Sir  C.  Shuckburgb,  as  means  of  approximate  cheek 
where  verification  may  be  desired. 


* I'uuunonly  rallrd  Cienend  Hoy'i  formula. 
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Mr.  Hotelett'$  TabU$. — In  using  these  the  column  letters  have  been  changed  to 
obtain  the  advantage  of  significant  initials  to  a greater  extent.  Under  these  circum- 
stances. the  rule  given  stands  thus: 

Log.  difference  of  feet  in  altitude  a lug.  K -f  Y -f  Z. 

U being  * log.  i — (X  + log.  B.) 
Upper.  Lower. 

Where  Barometer  is B b. 

Attached  thermometer  ...  A a. 

Detached  thermometer  . . . D </. 


^ ^ \ cc  a "\  rX  correspondent  in  Table  to  A. 
8 - D + d ^ and  -{  Y „ „ * S. 

L V latitude  J [ Z „ „ L. 


Dally,  awl  SAuckburyh, 

Dalhy.  Difference  of  altitude  in  fathoms 

= { 10000 /^  -4&8A}  X {l+(M-32^x  00245} 
Shuckburgh.  Do.  - { 10000  / + -44  A } k { 1 + (M  - 32^)  k *00243  } 

The  sign  — is  used  where  the  attached  thermometer  is  highest  at  the  lower  station. 
M + t»  tt  lowest  „ 


In  the  above,  / 
M 


log.  b — log.  B 
D+  d 
“ 2 


the  other  quantities  being  as  before. 


In  lat.  51®  28^ 

Lower  . . 
Upper  . . 


Ewampie. 

Barometer.  Attached  thermometer.  Detached  thermometer. 

29-862  68”  71® 

26  137  63®  55® 


1st.  To  6nd  R. 

Log.  b (29-862) 

Log.  B (26*137)  . . . » 1*4172557 1 
68°-63®=5®{  and  X to  5®-0*0002171 


X4log.  R«I*4174728 


->1*4751189 


->1-4174728 


0*0576461  «R. 


2ndly.  Log.  R (0*0576461)  . . . ->8*7607315 

Y (to  D + d = 71®+  55®-126°)  =4-8095776 
Z to  lat.  51®  28'  ....  -9-9997466 

Log.  diff.  fl.  in  altitude  . . —3-5700557  — 3715-8  feet. 

By  Dalby's  formula  it  is 3720  feet, 

which  gives  a difference  of  only  4*2  feet, — a difference  that  is  quite  unimportant  in 
ordinary  operations:  if  greater  nicety  be  required,  the  Barometer  is  hardly  the 
instrument  to  be  selected. 
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Table  for  ^eterr»inii\g  AUifudeH  wiVA  the  liarometei'.  Computed  by  Samuel  ft.  fhtrleti. 
Chief  Dta/ttman,  Ordnance,  from  the  formula  giten  by  F.  Bailey,  E$g. 


Thcrmouieten  to  the 
Bkmnu^tcn. 

Latitude  of 
the  place. 

B 

B 

B 

S 

V 

L 

Z 

Thrr. 

Tber. 

fonnit 

iovnit 

aJ 

itation. 

station. 

40 

47689067 

75 

4-7859308 

110 

4-8083936 

US 

4-81MI7U 

0 

0-OOU689 

— 

■ ■ - 

41 

•7694031 

76 

•7K63973 

m 

•8O37535 

146 

*8185140 

3 

■00116-24 

g 

43 

76^71 

77 

•7M68733 

113 

■8033100 

147 

■81^59 

6 

■0011433 

(I 

OOOOOOfKl 

O-OflOOOOO 

43 

•77OJ9I 1 

“8 

•7873487 

113 

-80366k; 

UH 

'8I93975 

9 

*0011117 

I 

'0O0U434 

e-W99&66 

44 

*7708851 

79 

•7878336 

114 

-8041361 

149 

*8198387 

13 

■0010679 

s 

'OOOOstSd 

'9999i:<l 

45 

•771378S 

80 

•788*979 

US 

*9045830 

ISO 

•8303791 

15 

‘0010134 

s 

-0001303 

•999--‘697 

46 

•77I8711 

81 

*7887719 

116 

-8050:«95 

151 

■83o;i06 

18 

•0009  r.9 

4 

•0001737 

*9119M3<l3 

47 

•77336.33 

8*3 

*789*245l 

117 

■8O54953 

153 

'83M591 

31 

•OO4M680 

& 

'OOU317I 

48 

•7738548 

63 

*7897D« 

118 

■80.59509 

153 

■831 5988 

34 

•0007825 

6 

*000360.', 

•9997393 

49 

■77;t34S7 

84 

■7901903 

119 

-8064058 

ISI 

•8330377 

*7 

■0006874 

7 

■0003039 

■pyytiy-si 

SO 

•7738363 

85 

•7906631 

130 

■8068604 

155 

*8324761 

30 

■0005848 

a 

■0003473 

■9996S34 

SI 

•7743361 

80 

7911335 

131 

■8073144 

156 

•8229141 

3.x 

-0004758 

9 

■0003907 

■9996090 

S3 

■7748153 

87 

■7916013 

133 

•8O7768O 

187 

*8333517 

36 

*0003615 

10 

■000434 1 

'99956SS 

S3 

7753M3 

88 

•79*0745 

133 

■H08’23il 

IS8 

*8337898 

50 

-0002433 

11 

‘OOO477& 

•9995*3-30 

S4 

*7757935 

89 

‘7935441 

134 

•8O86737 

IS9 

*8’343356 

43 

‘0001233 

13 

-00033UK 

*9994703 

65 

■776-iH«3 

90 

*7030135 

135 

•8001358 

160 

■8'346618 

45 

'OOOQOOO 

IS 

■OOUS643 

•9994350 

s6 

*7767674 

91 

7034833 

1-36 

■8095776 

l6i 

*8350976 

48 

9-999H775 

14 

•0006076 

■9993916 

57 

*777*3540 

93 

■7939504 

137 

•8100387 

16-3 

■8355331 

49 

■p908-j;3 

IS 

■OOO&SIO 

'9993191 

58 

*7777400 

93 

7044183 

128 

■8104/95 

163 

'8-359680 

50 

•999796; 

lO 

•0006<M3 

■91193046 

59 

•77«*3356 

94 

’7948854 

139 

■8109208 

164 

■8364024 

51 

•9997566 

17 

•0007377 

-999361 1 

60 

■y’B/IOS 

95 

7953531 

130 

'8U3796 

1&5 

-8*368365 

S3 

*0997167 

la 

-0007310 

■9993176 

6t 

■7791949 

96 

*7958184 

131 

■8118300 

166 

■8*37*3701 

S3 

•9006773 

19 

■0009314 

*9991741 

63 

•779«7I» 

97 

'7963841 

133 

■8138778 

167 

•8377034 

54 

•9996:181 

30 

•OOOH677 

'9991S0S 

6.3 

*7801633 

98 

7967493 

133 

■818736.'l 

168 

*8381363 

55 

*9905905 

31 

■UOO9III 

•999OK/O 

6i 

■7806150 

99 

*7973141 

134 

‘813174-i 

160 

-8-385685 

SO 

'9P95613 

33 

■0009.'>44 

*99904:{5 

65 

•7811373 

luo 

*7976784 

IS5 

■8136316 

170 

■8-300005 

57 

*9095337 

33 

■0009977 

•9990000 

66 

*7816090 

101 

*7981431 

156 

•8140688 

171 

■8394319 

C8 

■999*866 

84 

■oolom 

'99^5<M 

67 

-7M30903 

103 

7986054 

137 

■BI45I53 

173 

-8398630 

59 

•0901503 

3S 

’0010944 

*99H9»S9 

68 

•7835709 

103 

7990681 

138 

■8149614 

17J 

•830-3937 

Oo 

'9904144 

36 

■0011377 

'99Ms6gi 

69 

’7H305II 

104 

7905303 

130 

■8154070 

174 

■8307338 

63 

'99931  IS 

37 

■0011710 

'99HK358 

70 

*7835306 

105 

*7999931 

140 

■8158533 

175 

'8311536 

66 

■^03l6l 

3fl 

'0013143 

•99H7»33 

71 

7840098 

106 

■8004533 

141 

■8l6-i07O 

176 

‘8315830 

69 

'yOQl'-llS 

39 

-0013S76 

•99H;3tl7 

7-i 

•7Ht4KH3 

107 

'HOO0U3 

143 

■8I674I3 

177 

-83'48MI9 

75 

■998{hi53 

30 

■MI3O09 

*9986953 

73 

■7849664 

lOK 

■8OI3744 

143 

■8171853 

17K 

■83*24401 

81 

■09K8H54 

SI 

-0013443 

-99H66I6 

74 

■7854438 

loy 

•80I8;I4S 

— 

-8I7638S 

179 

*8.328686 

MiCMORANnA  FROM  THK  REPORT  OF  THK  COMMITTF.K  OM  PHYSICS  AND 
MCTE0R01.0GY,  OF  THE  ROYAL  SOCIETl',  1840. 

Times  of  Obserration. — The  purposes  of  meteorological  observations  would  lie  most 
jicrfectly  ami  most  expeditiously  obtained  by  hourly  observations  tbrotigbout  the 
year;  but  since  in  the  case  of  private  ol^ervers  in  general,  and  in  few  public  csta* 
biishments,  such  a course  of  unremitting  labour  cannot  Ik^  hoped  for,  it  is  necessary, 
for  general  purposes,  to  select  iieriods  at  longer  iutenals,  calculated  to  embrace  the 
extrejnes  of  the  ]>eriodical  oscillations  to  which  the  pressure  of  the  atmosphere  is 
subject,  and  to  insure  that  uniformity  of  system  at  different  stations  on  which  the 
value  of  such  observations  so  much  de}K-nds,  It  is  probable  that  the  hours  of  3 a.  m., 
*J  A.  M.,  3 p.  M.,  and  9 p.  m.,  nearly  coincide  with  the  daily  maxima  and  minima  of 
the  barometric  column  at  the  level  of  the  sea,  over  a laige  portion  of  the  globe ; and 
it  is  desirable  that  as  extensive  a comparison  as  possible  should  lie  instituted  at  these 
hours.  At  the  magnetic  observatories  it  is  provided  that  observations  shall  be  made 
every  second  or  even  hour  of  (lottingen  mean  time  throughout  the  twenty-four ; so 
that  there  at  least,  and  in  all  others  which  will  act  in  concert  and  correspondence 
with  them,  the  complete  diunml  cycle  will  be  satisfactorily  observed.  It  would  lie 
uselessly  Miperaddiug  lalmur  to  the  already  extensive  task  imposed  on  these  cstu- 
blishmenu,  to  require  observations  also  at  the  hours  oliovc  rocomniendcd  for  general 
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adoption  as  meteorological  hours.  They  will,  therefore,  content  themselves  with 
tilling  up  the  forms  furnished  them,  as  adapted  to  the  meteorological  hours,  with  ob> 
venations  made  at  the  nearest  magnetic  hours  to  those  named  at  each  station. 

It  is  not,  however,  too  much  to  expect  that  hourtv'  obsenations  should  be  maile, 
during  24  hours,  once  in  every  month,  by  those  who  profew  to  pursue  meteorology  in 
a scieutific  manner;  and  when  tliis  cannot  be  effected,  it  is  of  the  utmost  importance 
that  they  should  be  made  at  le^t  four  times  in  the  year,  namely,  at  the  summer  and 
winter  solstices,  and  at  the  spring  and  autumn  equinoxes.  One  of  the  results  of 
these  hourly  ol>servations  would  probably  be  the  indication  of  the  exact  times  of  the 
daily  maxima  and  minima  of  pressure  at  different  stations,  which,  if  not  found  to 
coincide  with  the  hours  provisionally  adopted,  might  ultimately  be  substituted  fur 
them  under  future  directions.  At  the  magnetic  obsenatories  the  instrumeuts  will  be 
read  off  hourly,  on  the  days  set  apart  in  each  month  for  the  moffnetic  term  obeerva- 
tione,  and  the  two-hourly  system  of  observation  in  all  cases  continuing  uninterrupted, 
will  in  effect  furnish  corresponding  observations  on  ail  other  days,  whether  arbitrarily 
chosen  to  suit  private  convenience,  or  in  pursuance  of  the  system  about  to  be  pro- 
posed in  the  subsequent  paragraphs. 

Hourly  observations  at  the  equinoxes  and  solstices  have  been  already  instituted  at 
mimeroiLS  points  both  of  Euro|»e  and  America,  at  the  su^estion  of  Sir  John  Herschcl, 
whose  directions  should  l)e  strictly  attended  to.  They  are  as  follows : 

The  days  fixed  ii|>od  for  these  observations  are  the  21st  of  March,  the  2lst  of 
June,  the  21st  of  September,  and  the  21st  of  December,  l>cing  those,  or  immediately 
adjoining  to  those,  of  the  equinoxes  and  solstices  in  which  the  solar  influence  is 
either  stationar)'  or  in  a state  of  most  rapid  variation.  But  ehould  any  one  of  thoee 
2\st  dage  fall  on  Sunday,  then  it  trill  be  underelood  that  the  obterrations  are  to  be 
deferred  till  the  next  day,  the  22nd.  The  observation  at  each  station  should  com- 
mence at  6 o'clock  A.  M.  of  the  ap|K)iDted  days,  and  terminate  at  6 a.  m.  of  the  days 
following,  according  to  the  usual  reckoning  of  time  at  the  place. 

The  commencement  of  each  hour  shouhl  be  chosen,  and  every  such  series  of  ol>- 
servatinns  accompanied  by  a notice  of  the  means  used  to  obtain  the  time,  and,  when 
practicable,  by  some  observation  of  an  astronomical  nature  by  w hich  the  time  can  be 
ascortaiucil  within  a minute  or  two. 

The  Committee  now  propose  to  extend  these  observations  in  regular  series  to  the 
21st  of  every  month,  with  the  same  reservation  with  regard  to  Sundays. 

Travellers  provided  with  meteorological  iustniraenfs  who  may  be  stationary  on 
any  of  these  flays,  may  use  them  with  advantage  on  such  op|iort unities.  Such  as 
may  ascend  high  mountains  arc  recommended,  ceeterU  paribus,  to  choose  one  of 
these  days  as  aflbrding  a greater  prolialhlity  of  securing  a complete  series  of  corre- 
sponding observations  than  any  other:  for  which  reason  these  observations  cannot  l>e 
too  strongly  recommende<l  to  resulents  in  mountainous  countries.  The  geologist, 
nay,  even  the  surveyor,  may  find  his  account  in  traversing  his  held.  Barometer  in 
hand,  on  one  of  these  days,  provided  he  luive  reason  to  presume  that  there  exist 
ohseners  in  its  neighlMurhcMKl  who  take  a (lart  in  these  observations. 

It  is  to  l>c  hoj)C«l  that  to  scientific  meteorological  ol^ervers  the  six-hourly  observa- 
tions may  not  he  found  to  l>e  impracticable  throughout  the  year;  but  in  any  case 
where  it  may  be  imi>ossible  to  obsen  e regularly  at  3 a.  m.,  an  effort  should  be  made 
to  include  the  bnnr  on  the  days  of  the  new  and  full  moon,  and  quadratures,  or  at  least 
on  the  days  of  the  new  and  full  moon ; — as  H iiiu.vt  l>c  Itornc  in  miud,  that  in  what 
concerns  the  great  nietcnrological  questions  on  which  the  most  important  fcatiuws  of 
the  subject  depend,  the  night  is  quite  as  important  as  the  day,  and  has  been  hitherto 
far  too  much  ueglcctcfl. 
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A^Tiatever  hours,  however,  may  be  selected  for  the  regular  series  of  obser>*atiom, 
the  greatest  care  should  be  taken  not  to  insert  in  the  register  any  thing  deduced  by 
interpolation  from  obsenations  made  at  other  hours,  or  any  thing,  in  short,  but  what 
has  been  actually  ol>ser>'ed. 

It  is  much  to  be  wished  that  occasional  o!>serTations  may  l)e  made  under  retuark> 
able  circumstances,  such  as  during  great  rises  or  great  falls  of  the  Barometer,  at  the 
period  of  great  storms,  earthquakes,  &c. ; but  such  obser^’ation^  should  l>e  registered 
apart. 

The  Barometer  should  l>e  placed  in  an  apartment  subject  to  as  little  variation  of 
temperature  as  possible,  and  in  a good  light;  and  to  facilitate  night  observations,  an 
arrangement  should  be  made  for  placing  behind  it  a Ught  screened  by  a sheet  of  white 
paper,  or  other  diaphanous  substance.  Great  care  should  l>e  taken  to  fix  it  in  a 
perpendicular  position  by  the  plumb-line.  Its  height  must  be  carefully  ascertained 
atiove  some  permanent  and  easily-recoverable  mark,  either  in  the  building  in  which  it 
is  situated,  or  in  some  more  permanent  building,  or  rock  in  its  immediate  vicinity; 
and  no  pains  should  l)e  spared  to  ascertain  the  relation  which  such  mark  may  l>car  to 
the  level  of  high  and  of  low  water  at  spring  tides,  and  ultimately  to  the  mean  level 
of  the  sea. 

Changes  in  the  adjustments  of  meteorological  instruments  should  l>e  most  carefully 
avoided ; but  whenever  any  alterations  may  be  al>solutcIy  necessary,  they  should  be 
made  with  all  deliberation,  scrupulously  noticed  in  the  register,  and  the  exact  amount 
of  the  change  thence  arising  in  the  reading  of  the  instrument  under  rc-adjustment 
ascertained.  As  far  as  possible,  registers  of  meteorological  obsci^’ations  should  be 
complete ; but  if,  by  unavoidable  circumstances  of  absence,  or  fmm  other  causes, 
blanks  occur,  no  attempts  to  fill  them  up  by  general  recollection,  or  by  the  apparent 
course  of  the  numbers  before  and  aiicr,  should  ever  l>c  made. 

Tlic  observatories  estaldished  l>y  the  Government  are  furnished  with  two  Barometers 
each,  of  Newman’s  construction — the  one  a standard,  and  the  other  portable;  and 
they  are  accompanied  by  accurate  directions  for  fixing  and  observing  them. 

The  standard  instrument  is  of  large  dimensions,  its  tulie  being  of  the  diameter  of 
0*6  inch.  It  requires  two  at^ustments : 1st.  Tlie  whole  scale,  which  is  of  brass,  is 
moveable,  and  terminates  in  an  ivory  point,  which  is  carefully  brought  down  to  the 
surface  of  the  mercury  in  the  cistern,  and  the  two  are  known  to  be  accurately  in 
contact  when  the  actual  point  and  its  reflection  appear  just  to  touch  one  another. 
The  scale  is  laid  oflT  from  tliis  point  from  an  authentic  standard,  at  the  temperature 
of  32“. 

2nd.  The  second  adjustment  is  that  of  the  vernier,  in  which  the  upper  part  of  the 
scale  terminates,  to  the  surface  of  the  mercury  in  the  tube.  For  this,  Irath  the  back 
and  front  edge  are  made  to  coincide,  and  brought  dow*n  so  as  to  form  a tangent  to  the 
curve,  and  just  to  exclude  the  light  between  them  at  the  point  of  contact.  In  making 
both  these  adjustments,  it  is  desiralilc  that  the  eye  should  be  assisted  by  a magnifying 
glass.  Before  the  obsenation  is  made,  the  instrument  should  be  slightly  tapped,  to 
free  the  mercury  from  any  adhesion  to  the  glass ; but  any  violent  oscillation  should  be 
avoidetL 

The  portable  Barometer  has  only  one  adjustment,  namely,  that  of  the  vernier  to  the 
upper  surface  of  the  mercury  in  the  tube,  which  adjustment  must  be  effected  with  the 
same  precaution  as  in  the  case  of  the  standanl  instrument. 

Tins  first  reading  may  be  entered  in  the  column  prepared  for  it  in  the  register,  and 
beside  it  the  temperature  of  the  mercury  carefully  read  off  from  tlie  thermometer 
which  dips  into  the  cistern. 

As,  in  the  case  of  the  standard  Barometer,  the  first  measure  is  token  immediately 
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from  the  surface  of  the  mercury  in  the  cistern,  it  requires  do  correction  for  the 
(litTereiit  ca|Mtcities  of  the  tube  ami  cistern.  Neither  does  it  require  any  correctiou  for 
capillary'  action,  as  the  large  diameter  of  the  tube  renders  tills  correction  hup- 
preciable. 

The  portable  Barometer,  however,  requires  corrections  for  both  these  circumstances. 
For  the  purpose  of  the  former,  the  neutral  point  is  markcil  upon  each  instrument,  or 
that  particular  height  which,  iu  the  construction  of  the  instrument,  has  been  actually 
ineasurc4l  from  the  surface  of  the  mercury  in  the  cUtem. 

It  is  obvious  that,  in  almost  every  case,  the  mercury  will  stand  cither  almve  or 
l>elow  the  neutral  point:  if  almve,  a portion  of  the  mercury  must  have  left  the  cistern 
to  enter  the  tul>c,  and  consequently  must  have  lowered  the  surface  in  the  cir>tem ; if 
below,  a quantity  of  mercury  must  have  leA  the  tulie,  and,  entering  the  cistern,  raised 
the  level  of  the  mercury  in  it.  For  the  correctiou  of  observations  for  this  circum- 
stance, the  relation  of  the  capacities  of  the  tube  ami  dstem  have  been  ex}>eriiiicntally 
ascertained,  and  arc  marked  tqmn  the  instnimcnt : thus  capacity  ^,yth  indicates  that 
for  every  inch  of  elevation  of  the  mercury  in  the  lulie,  that  in  the  cistern  will  lie 
depressed  one  50th  of  an  inch.  Thus,  when  the  mercury  in  the  tube  is  above  (he 
neutral  point,  the  difference  between  it  and  the  neutral  point  U to  lie  divided  by  the 
capacity,  and  the  quotient  being  added  to  the  obscncd  height,  the  result  will  be  the 
corrected  height.  Or  if  the  mercury  at  the  time  of  oliservation  should  Ik:  lielow  the 
neutral  point,  the  difference  of  the  two  is  to  l>c  divided  as  liefore,  und  the  quotient 
to  be  subtracted  from  the  uhsen'cd  height.  Thus.  sup|w>se  the  cajiacity  to  lie  ^th, 
the  neutral  point  30  inches,  and  the  obsened  height  30*500  inches,  the  difference  is 
0*5  inch,  which,  divided  by  50,  gives  0*01  inch  to  tie  ailded  to  the  observc<I  height, 
producing  30*51,  the  corrected  height;  or  if  the  otiserved  height  he  29  inches,  the 
difference,  1 inch,  divided  by  50,  gives  *02  inch  to  lie  subtracted  from  the  observed 
height,  giving  28  9H0  inches  for  the  corrected  height. 

The  second  correction  required  U for  the  capillary  action  of  the  tul>c,  the  effect  of 
which  is  constantly  to  depress  the  mercury  in  the  tutie  by  a certain  quantity  inversely 
pruportioneti  to  the  diameter  of  the  tube.  In  the  instruments  furnished  to  the  fixed 
obsenatorics  the  amoniit  has  licen  experimentally  detcnnineii  during  their  con- 
struction, and  marked  upon  the  instniment ; the  quantity  is  alw*ays  to  be  a<ide<l  to 
the  height  of  the  mercurial  column,  previously  corrected  as  liefore.  For  the  con- 
Tcuieucc  of  those  who  may  have  Barometers,  the  capillary  action  of  which  has  not 
been  so  determined,  u Table  of  the  corrections  for  tubes  of  different  diameters  is 
given. 

The  Marine  Barometers  differ  in  nothing  from  the  other  portable  Barometers  but 
in  the  mode  of  their  8us|>cnsion  and  the  necessary  contraction  of  the  tubes  tu  pre- 
vent oscillation  from  the  motion  of  the  ship,  and  require  the  same  corrections. 

When  these  two  corrections  have  l>een  made  in  the  first  rcailing  of  the  |>ortable 
Barometer,  it  should  agree  with  the  direct  observation  of  the  standard  Barometer ; 
and  it  is  very  desirable  that  frequent  com|>arative  observations  should  l>e  made  of  the 
two  instruments,  in  order  to  ascertain  whether  there  may  lie  any  permanent  differ- 
ence )>ctwcen  them.  Should  tliis  be  the  case,  the  amount  may  he  marked  upon  the 
instrument,  and  allowed  for  as  an  index  error,  in  order  that,  if  an  accident  should 
happen  to  one,  the  other  may  be  substituted  for  it  without  detriment  to  the  regular 
series  of  oliscrvations. 

It  is  to  be  presumed  tliat  the  portable  Barometer  will  frequently  be  employed  iu 
ascertaining  the  altitude  of  remarkable  points  iu  the  vicinity  of  the  observatory. 

The  instruments  furnished  to  the  ohscnatorics  have  been  all  independently 
graduated  and  compared  with  the  standard  of  the  Royal  Society;  and  in  all  cases  it 
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is  desirable  that  such  a cttmparisnn  should  be  made  with  some  standard  iuatrumeut 
of  authority^  directly,  or  by  means  of  a good  portable  fiaroiucter.  In  making  such 
comparisons,  all  that  is  necessary  is  to  record  five  or  ten  simultaneous  readings  of 
both  instruments,  dolil>erately  made,  at  intenals  of  a few  minutes  from  each  other, 
after,  at  least,  an  hoar’s  quiet  exposure,  side  Iry  side,  that  they  may  have  the  same 
temperature.  If  comparwl  by  two  olwervers,  each  should  read  olf  his  own  Barometer 
in  his  usual  manner,  then  each  should  verify  the  other’s  result.  By  this  meaiis  the 
zero  of  one  standard  may  be  tnuiS{iorted  over  all  the  world,  and  that  of  others  com- 
pared with  it  ascertained.  To  do  so,  however,  with  j>crfect  effect,  requires  the  utmost 
care  in  the  transport  of  the  intermediate  Barometer,  and  is  by  no  means  an  operation 
either  of  trifling  import  or  of  hurried  or  negligent  performance : some  of  the  greatest 
questions  in  meteorology  depend  on  its  due  execution. 

The  next  correction,  and,  in  some  res]iects,  the  most  important  of  all,  is  that  due  to 
the  temperature  of  the  n»crcury  in  the  Barometer  tube  at  the  time  of  obsen  ation.  To 
obtain  this,  every  Barometer  requires  to  have  attached  to  it  a Thermometer,  which  in 
the  instruments  furnished  to  the  ohsenatories  dips  into  the  mercury  in  the  cistern, 
and  this  must  be  read  and  registered  at  each  observation  of  the  Barometer.  A 
Table  (II-)  is  appended,  calculated  by  Professor  Schumacher,  which  gives  for  every 
degree  of  the  Thermometer  and  every  half  inch  of  the  Barometer,  the  proper  quantity 
to  he  added  or  subtracted  for  the  reduction  of  the  ohserv'cd  height  to  the  standard 
temperature  of  32®  Fahrenheit. 

It  must,  howev’er,  be  observed,  that  this  Table  is  only  calculated  for  Barometers 
whose  scales  arc  engraven  upon  a rod  or  plate  of  brass  reaching  from  the  level  of  the 
mercury  to  the  vernier.  In  many  Barometers  the  scale  is  engraved  upon  a short  plate 
of  brass  fixed  upon  the  wooden  frame  of  the  instrument,  and  the  compound  expansion 
of  the  two  substances  can  only  l)C  guessed  at,  hut  must  be  obviously  less  than  if  the 
whole  length  had  been  of  brass.  As  a near  approximation  for  such  imperfect  instru- 
tnenls,  another  Table  (HI.)  has  been  given,  in  which  the  lesser  ex]wnsion  of  glass 
has  been  substituted  for  that  of  brass.  Ko  scientific  observer,  however,  would  will- 
ingly use  such  an  instrument. 

Although  all  these  corrections  are  necessaiy  for  the  strict  reduction  of  registered 
olucrvatiuns,  they  ought  not  to  he  applied  to  individual  observations  previously  to 
registry*.  In  the  blank  forms  of  register  furnished  to  the  oliservatories,  one  slieet  is 
dcvDte<I  to  uncorrccfcd  observations,  and  a second  to  the  corrected;  and  it  is  much  to 
be  wishc<l  that  the  proper  reductions  should  be  made  as  soon  after  the  observations 
as  possible. 


TABLE  I. 


Correction  to  be  added  to  Barometen  for  Capillary  Action. 


Dilunetrr  of  Tube. 

Correction  fw  1 

Unboiled  Tube*. 

Boiled  Tubes.  | 

inch. 

inch. 

inch.  1 

C'lto 

0-004 

0-003  1 

o-so 

oo«7 

0-003  1 

0*45 

0-010 

0-01)5 

0-4D 

O'OU 

0-007  1 

O'SS 

0-o-.*0 

o-oio  ' 

0*30 

O'OiW 

0-014  ; 

0*35 

0-010 

0-020 

0*30 

0000 

o-ovp 

O'tS 

O-08« 

0-044 

0*10 

0-143 

0 070 
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TABLE  III. 

Correction  to  be  applied  to  Barometere,  (he  tealea  qf^rhich  are  eu^raven  oa  gla**,  to 
reduce  the  obaervatumM  to  32’  I'ahrenheit. 


Temp. 

Inrfaea. 

'is-o 

Ilirbe*. 

W5 

Inche*. 

39'0 

inebet. 

og-5 

Inrhes. 

ao'o 

Incbc*. 

30-5 

Inehc*. 

31-0 

Inches. 

31-5 

iS 

+ •017 

+ •017 

+ 017 

+ •014 

+ •018 

+ •018 

+ •019 

+ •019 

30 

+ 00.V 

+ 005 

+ •005 

+ •005 

+ •005 

+ •005 

+ •005 

+ -00.5 

35 

—607 

-•007 

—•007 

-•004 

-•008 

-■004 

-•004 

— ■008 

40 

-019 

— •0‘iO 

— •o-io 

— •020 

-■021 

-•021 

-•wi 

-0-2-2 

45 

-•03t 

-03i 

— *03*i 

— ■0.13 

— •033 

-034 

—•035 

— •036 

So 

— 013 

-•041 

-•015 

-•046 

-■04(i 

-•047 

-•044 

— -019 

55 

-■055 

- 056 

— *o.'.7 

—•058 

-■059 

-•060 

-061 

--06-J 

6o 

-•007 

-■o6» 

— 'otio 

-o;i 

— •073 

-074 

-075 

-•076 

«5 

-•«79 

— -OHl 

— •043 

— '043 

— •085 

-•0w6 

-048 

— •049 

70 

-•091 

-•091 

— '096 

— •098 

-•i«o 

-lui 

—•103 

7» 

-•103 

-•105 

-•l«6 

-•loy 

-111 

— 114 

-•116 

-•118 

BARREL.  — Vide  * UatoGE,'  Cask. 


B.\RRICADE — considered  as  a temporary  olwtniction  to  attack;  froni  the  occu- 
}>aiion  of  buildings  converted  into  strong  defensible  posts,  in  the  tield, — to  the  hasty 
arrangements  against  insurret;tionary  movements  in  towns. 

Resen  ing  the  former  for  its  more  appropriate  heading,  ‘ Defence  of  Posts,'  reference 
will  now  only  be  made  to  the  latter,  and  in  the  original  sense  of  * Barricade,'  as  dc> 
rived  from  * Barrique,'  in  allusion  to  the  defences  of  the  streets  of  Paris  during  the 
disturbances  of  the  Ivcag^e,  &c. 

Tlic  character  of  the  expected  attack  will  determine  the  most  general  arrangement 
fur  the  Barricade.  Jf  fr»)m  the  town,  or  country,  only,  the  line  of  defence  will  be 
single;  if  from  Iwtli,  the  |)oinU  to  he  defended  must  l>e  considered  accordingly;  nut 
so  much  liy  double  lines,  ns  by  lieing  ready,  front  and  rear,  at  those  points. 

In  l>arricading  a town,  in  whole,  or  part,  it  should  be  considered  as  o/KwiVion;  and 
every  attention  paid  to  the  control  of  communications,  to  the  stock  of  ammunition 
and  provisions,  and  to  the  reduction  of  the  space  to  be  encloserl  to  the  smallest  ad- 
visable limits,  so  as  to  economize  time,  materials,  and  forces  necessaiy  fur  the  more 
pa.ssive  sort  of  defence,  leaving  as  many  as  may  be  for  that  of  an  active  character. 

In  all  cases,  the  general  maxim  for  held  defences,  of  never  leaving  obstacles  unsup- 
I>orted.  must  l>e  home  in  mind;  especially,  as  in  streets,  w’here  it  may  not  be  always 
possible  to  man  the  barriers,  owing  to  the  fire  of  the  neighlmuring  houses,  and  when 
they  can  only  Imj  held  by  occupying  the  contiguous  and  flanking  dwellings. 

nARRICADING  I.S  TOWNS. 

The  Barricade  may  consist  of  moveable  portions  of  palisading,  (figs.  1 , 2,)  made 
musket-proof  by  sand-bags.  In  some  recent  arrangements  for  defence,  in  Ireland, 
the  following  was  the  detail : 
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Pft  5 ft.  Kidth  of  Strict. 

\ Bay  of  (xitisading,  6 ft.  wide. 

70  Bushel  Band-hagN,  fiUcd. 

1 Mallet,  hand. 

1 Block,  wimkI,  12"  X 6"  X 3"  1 to  rectify  any  iiiKnen- 
1 Wedge,  do.  12"  x 3"  / neaa  in  the  streets. 

1 Hand  hat<-ltet. 

1 Sapper,  4 of  the  Une. 

1 large  cart,  to  contain  the  above  materials. 

Per  Barrier. 

1 Crow-bar. 

1 Sledge  hammer. 

1 Fclliiig-axe. 

I Pioneer. 


Figs.  6 and  7 shew  the 
mode  in  which  these  bays 
should  be  arranged. 

Chevaux-de-ffize  were 
required,  as  at  a,  tig.  G,  fur 
barriers  to  those  streets 
where  thoroughfare  was  to 
lje  pennitted ; or  in  front 
of  tile  parapets  of  sand- 
hag5,  with  which  blind 
dleys,  or  other  suspicious 
oi>euing8,  were  to  be  closed. 


In  tig.  7,  a recess  of 
about  10  A.  is  allowed,  not 
to  interfere  with  (lossen- 
gers,  or  lie  interrupted  by 
them. 


The  above  cannot  in  general  be  managed  without  some  warning,  as  the  equipment 
requires  an  amount  of  labour,  material,  and  tninsiiort.  not  easily  commanded;  since 
each  5-A.  bay  of  palisading  weighs  about  4o0  lbs.,  and  measures  upwards  of  20  cubic 
feet  in  transport.  The  following  series  of  Barricade  afford  means  of  closing  ojicn- 
ings  in  various  ways,  most  of  them  practicable  under  all  circumstances. 

1.  Palisading;  moveable,  as  almve,  or  fixed,  as  usual. 

2.  Stockade*  of  trees;  from  esplanades,  avenues, 
cauab,  gardens,  &c. 

3.  Stockade  of  squared  baulk;  from  the  tinilier 
yards. 

4.  Abattis;  with,  or  without,  para)>ct  of  earth  and  ditch,  behind. 

5.  Paraiiot  of  baulk,  or  of  logs  roughly  trimmed, — provided  they  go  across  the  road, 
ami  either  go  into  the  walls,  or  can  lie  well  secured  to  them. 

6.  Barrels,  hampers,  or  sacks  tilled  with  earth,  as  a para]ict ; a ditch  in  front ; 
avoiding  para|>cts  of  paving-stones  iis  much  as  ^lossibk. 

7.  Earthen  parapets,  with  plank  revetments,  supported  by  posts. 

8.  Carts,  w^^ns,  &c.,  jammed  and  lashed  together. 

9.  Iron  railing,  removed  botlily  in  convenient  lengths,  from  enclosure  walls, 
areas,  &c. 

10.  Chevaux-de-frize ; this,  only  occasionally,  for  partlcnlar  points;  especially  for 
closing  passages  in  the  main  Barricades,  as  a sort  of  temporary  gate. 

1 1.  Sand-hag  i>arai>cts, — witl^chcvau.\-dc-frizc  in  front,  and  loopholcd  above : this 
also  is  only  an  occasional  resource. 

&c.,  &c.,  &c. 


) loopholcd ; the  bottom  of  the 
loophole  not  less  than  8 feet 
above  the  ground  outside. 


Open  iron  gates  arc  lw*st  rendercti  proof  by  oaken  mantlets.  Sec  figs.  3,  4,  5. 


• Vide  ‘ Storksile.' 
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The  following  thicknesses  of  ordinary  materials,  as  detennineJ  by  recent  experi- 
ments,— 


' Brick,  1 brick  thick, 

Granite,  ^ 

Compact  Limestone  > C inches,  solid  stone, 

Ditto  Sandstone  J 
_ Cob  (clay  and  straw)  0 inches  thick. 

Width  of  1-bushcI  sand-bag,  at  least  10  inches,  full  of  earth, 


*12  inches  tliick, 

— White  pine, 

• 9 do. 

Yellow  do. 

• 4 do. 

Oak,  good, 

2 do. 

Oak,  sheeted  with  ^-inch  wrought  iron.f 

i do. 

Sheet  iron, 

are  the  lowest  that  should  be  relied  on  as  musket-proof. 


BARRICADINQ  ON  THE  OUTSEIRTS  OF  TOWNS. 

As  Insurgents  arc  seldom  burthened  by  artillery  orba^;agc,  they  arc  not  compelled 
to  keep  to  the  roads,  where  they  would  be  most  exposed ; they  will  be  apt  to  dis{>crse 
over  the  fields : hence  all  hedges,  or  walls,  parallel  to  the  front  of  attack,  or  any  thing 
else  that  may  give  cover,  should  be  removed. 

^^'he^c  two  tolerably  wide  roads,  AA,  BB,  cross,  they  can  generally  be  cut  off  so  as 
to  form  a very  fairly  flanked  rctloubt,  forbidding  all  advance  along  the  roads  themselves ; 
the  bouses  seizing  as  barracks,  and  often  capable  of  being  loopholed. 


A slight 
ditch. 


A 


a 


If  no  crossings  present  themselves,  any  block  of  wide  road,  with  an  onlinary  hedge. 


* Th««e  thicknesses  are  best  made  up  af  dilTerent  courses  of  plank  crouinir  alternately,  as  ia  figs . 
3,  4.  S,  where  the  4-incb  oak  is  mode  up  of  two  s-tneh  planks. 

t When  oak  it  to  be  thus  covered,  a sheet  of  tarred  brown  paper  should  be  placed  between  it  and 
the  wctal.  os  the  loiter  is  likely  to  be  corroded  by  the  juices  of  the  wood. 
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has  only  to  be  closet]  at  the  end  or  ends,  by  moving  up  the  portions  a,  a,  and  a 
respectaljle  ‘ Barrier'  may  still  be  obuiued.  Tins  and  the  preceding  are  particularly 
suitable  to  the  case  where  provision  has  to  be  made  to  front  and  rear. 

Nearly  all  the  expedients  given  for  Barricades  in  the  towns  are  more  or  less  appli- 
cable to  suburbs,  and  the  immediately  adjacent  outskirts ; but  it  is  highly  unadusable, 
in  most  instances,  to  lose  sight  of  the  principle  of  concentration  by  this  extended 
occupation.  In  addition  to  this  list  of  exjtedicnts  for  towns,  in  the  country,  or  in 
villages,  &c.,  we  have  (Icld-gates,  and  often  hurdles;  l>otb  excellent  in  forming  revet- 
nicuts  and  caithcu  ])arapcu.  R.  J,  N. 


BARRIER  — as  distinct  from  * Barricade,*  and  considered  only  in  relation  to 
Fortification. 

The  purimse  regulates  the  construction.  If  the  Barrier  is  to  he  permanently 
defensible,  it  should  l>e  musket-proof,  and  then  Iwcomes  a Stockade. — Vide  ‘ Stockaile.' 

If  occasionally  defensible,  nr  else  simply  obstructive,  palisathng  will  suffice,  with  a 
sand-l)og  or  other  temiKtraiy  para])ct  when  required,  behind,  and  near  enough  to  fire 
between  the  palisades. — Vide  * Palisades.’ 

The  gates  in  both  the  above  should  if  possible  be  of  palisading,  as  the  hea>7 
stockade  gate  U unwieUlIy.  If  its  being  musket-proof  is  indispensable,  2-inch  oak 
plank,  covered  with  ^-inch  sheet  iron,  will  be  lighter  and  more  effective, — if  such 
materials  can  be  procured. 

Here  the  subject  cannot  be  pursued  farther  without  intrenching  on  ‘ Gate;’  but  as 
the  higher  class  of  field-works  require  such  provision,  the  construction  of  a Barrier 
Gate  is  given  in  the  Plate. 

To  regulate  the  width  of  the  opening,  10  feet  effective  is  assumed  for  waggons, 
carts,  &c.,  of  any  size,  as  sufficient  for  a two-leaved  gate.  The  one-leaved  gate  is 
given  at  4 feet,  as  enough  for  a single  hurseintn,  or  infantrv'  two  deep.  A slight 
change  must  he  made  in  fig.  I,  if  it  is  to  lie  framed  to  admit  of  a wicket. 

In  the  diagrams  given,  especially  figs.  1,  2,  the  framing  and  scantling  have  l>een  so 
regulated  as  to  give  abundant  stability  and  strength  to  the  whole,  particularly  the 
main  posts  a,  without  shewing  the  struts  c,  d,f,  above  ground,  where  they  are  not 
only  in  the  way,  but  more  likely  to  decay,  especially  where  they  enter  the  earth. 
If  the  level  of  the  sleeper,  6,  admits  of  drainage,  the  whole  should  be  laid  and  rammed 
tight  with  <lry  rubble,  to  allow  the  water  to  niu  freely  off. 

The  gates  themselves  are  so  bung  as  to  fall  back  clear  of  the  opening;  the  binges 
are  kept  entirely  to  the  rear,  and  the  upper  ones  are  inverted.  The  heel-posts  and 
nieeting-stiles  arc  allowed  a sufficient  thickness  for  the  rails  to  enter  without  reduc- 
tion as  tenons : these  rails  arc  guarded  by  a strap  of  iron  2"  x along  the  upper 
edge,  to  prevent  their  being  readily  cut  through  with  an  axe.  The  palisades  ore 
6"  X 6"  scantling  cut  arris-wise,  and  4^  apart : if  much  more,  it  would  be  possible 
for  a thin  person  to  work  through. 

The  bar,  ff,  is  given  as  merely  an  onlinary  security : if  more  l>e  required,  a strong 
chain  and  padlock,  between  two  stout  staples  of  |-iuch  iron,  will  answer  all  purposes 
conveniently. 

M.  Barrier  Gates  should  never  be  left  unprotected. 

Wheu  there  is  uot  time  to  construct  such  gates  as  are  given  in  the  Plate,  the 
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following  figure  given  a tolerable  substitute,  and  one  that  caii  be  readily  put  to< 
gelher. 


BA'ITERY. — The  framing  of  this  Article  is  jjartly  from  Notes  of  Major-General 
Sir  John  Burgorne ; from  some  of  the  best  authorities  \ aud  from  reminisceucos  of 
the  Compiler  when  in  the  FichL 

Preliminary  Remarit. — A Battery  consists  of  two  or  more  pieces  of  Artillery  unitc<l 
for  the  pur^Mse  of  dispersing  troops,  or  dcstroning  that  which  covers  and  protects 
them.  The  term  Battery  also  implies  the  emplacement  of  ArtUler>-  destined  to  act 
oifeDsively  or  defensively.  In  the  modem  use  of  the  word  it  likewise  means  the 
equipment  of  a certain  number  of  pieces  of  Ordnance,  w'hich  lias  been  previously 
explained  in  the  article  *ArtilIciy.’ 

A Battery  may  l>e  with  or  without  embrasures ; in  the  latter  (cii  barbette)  the 
height  of  the  gcuoutllcrc  varies  according  to  the  description  of  gun  carriage  used. 


ft.  in. 

For  Field  or  Travelling  Carriages  it  should  be  . 3 0 

Garrison  Carriages 2 3 

Ship  do 16 


or  fur  Guns  on  Traversing  Platforms,  to  fire  over  a parapet,  6 or  7 feet  high. 

Batteries,  when  with  embrasures,  have  these  openings  cut  or  built  in  the  parapet 
not  less  than  18  feet  from  centre  to  centre,  except  in  breaching  batteries;  the  mass 
between  the  embrasures  forming  a trapezium  is  called  the  Merlon.  Tlie  thickness  of 
the  parapet  towards  the  enemy  dejiends  upon  the  nature  of  the  Battery,  as  is  explained 
in  Section  viii.,  and  article  on  the  * Penetration  of  Shot.* 

The  Artiller}'  (which  constitutes  the  Battery — the  parapets  being  merely  the  cover 
or  protection  from  shot)  requires  substantial  bearings  either  of  solid  ground  for  field 
pieces,  or  of  timljcr,  plank,  or  masonry  platforms,  for  heavy  Artillery. 

Batteries  are  divided  into  Siege  and  Field  Batteries,  as  well  os  for  the  defence  of 
coasts  and  that  of  places : the  two  last  will  be  treated  of  in  the  article  ' Defence.* 

In  the  British  Sersice,  the  construction  of  Batteries  is  an  Engineer  operation : 
this  arrangement,  diiTercut  from  that  of  most  countries,  probably  arose  from  the 
nature  of  duties  peculiar  to  our  mode  of  warfare,  generally  confined  to  maritime 
expeditions  and  irregular  attacks,  where  the  construction  of  Batteries  ami  communi- 
cations, and  {>erhaps  a }>ara]lcl  connecting  them,  constituted  the  principal  works  to 
be  executed;  and  .os  the  disembarkation  of  the  ordnance,  the  park,  laboratory 
duties,  and  placing  the  artillery  in  battery  and  working  it,  was  sutheient  to  occupy 
that  force,  when  celerity  and  the  effect  of  a powerful  fire  was  of  the  first  importance. 
This  arrangement  it  has  liecn  found  convenient  to  contiuue;  and  the  employment  of 
Engineers  and  Sappers  in  the  construction  of  Batteries  permits  an  uninteimpted 
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•erics  of  operations,  which  the  French  Engineer  Officers  are  inclined  to  think  the 
best.— See  Major-General  Paslcy’s  'Practical  Operations  of  a Siege/  Article  221. 
Second  edition. 


SIEGE  BATTERIES. 

SECTION  I. 

DEriS'lTIOK. 

These  Hattericfl  are  either  for  guns,  howitzers,  or  mortars,  ami  have  two  objects, 
when  employed  in  reducing  a place. 

First, — that  of  <Iestro) ing  the  fire  of  the  fort  or  fortress,  as  well  as  of  ruining  the 
para]>cts  and  militar>'  buildings,  in  order  to  approach,  with  as  little  risk  as  i>ossible, 
to  the  place  attacked ; and, 

Secondly, — when  sufficiently  near  it,  to  effect  a breach. 

SECTION  II. 

BATTSSIBS  rOR  TBB  riRST  OBJECT,  OR  DB8TROCTION  OF  DRFBl/CBS. 

The  early  Batteries  constructed  in  the  First  or  Second  Parallels,  or  from  30  to  50 
yards  from  them,  hut  sufficiently  near  to  be  protected  by  those  parallels,  are 
designated  as  Enfilade  Batteries,  Batteries  in  Reverse,  en  'Echarpe,  and  Direct 
Batteries. 

Those  for  Enfilade  and  Ricochet  are  established  upon  the  prolongation  of  the  face  of 
a work,  and  perpendicular  to  that  prolongation:  if  that  position  cannot  be  taken, 
from  the  unfavourable  nature  of  localities,  such  as  rivers,  morasses,  &c., — then,  hy 
placing  the  Battery  out  of  the  prolongation,  taking  the  interior  of  the  face  to  be 
enfiladed  obliquely,  this  will  be  a Reverse  Battery;  when  the  same  circumstances 
occur  on  the  other  or  exterior  side,  this  will  be  a Battery  en  ^Echarpe : lastly,  when 
the  Battery  is  opposite  and  parallel  to  the  face  it  should  destroy,  it  is  there  termed  a 
Direct  Battery.  The  first  of  these  four  positions  is  the  best,  as  its  raking  fire  does 
much  to  clear  the  whole  length  of  the  line  of  its  defenders  and  defences : the  second 
has  the  same  advantage,  though  to  a modified  extent. 

The  third  and  fourth  are  the  least  advisable,  because  it  takes  a considerably  longer 
time  to  effect  the  object— the  ruin  of  the  parapets.  Theoretically,  the  ricochet  fire 
is  the  most  efficacious,  although  in  practice  a difficult  and  nice  operation,  and  only 
perfectly  successful  when  long  faces  arc  open  to  enfilade. 

The  diagram  subjoined  will  explain  the  position  of  the  different  Batteries  which 
may  be  required  to  ruin  the  defences  of  a fortified  place:  a,  b,  e,  representing  the 
bastion  attacked,  / will  be  the  Enfilade  Battery,  g that  of  the  Reverse  Battery,  which 
subjects  one  face  and  flank  of  the  bastion  to  reverse  fire,  and  the  adjoining  curtain  to 
enfilade  fire;  but  the  position  of  this  Battery  is  a dangerous  one,  being  liable  to  be 
overlapped  and  easily  destroyed  by  Sorties  by  its  contiguity  to  the  place ; it  can  only 
therefore  be  taken  when  a river  or  marsh  intervenes. 

The  Batter)'  en  ^Echarpe  may  be  necessary  by  the  peculiarity  of  the  ground,  wliich 
prevents  the  parallel  being  extended  as  far  as/*;  and  the  front  of  attack  not  reaching 
even  as  far  as  e,  may  render  the  Battery  d,  for  direct  fire,  only  available  for  the 
destruction  of  the  defences  of  the  bastion. 


VOL. 


1. 
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Diagr&m  1. 


The  position  of  Dattcrics  to  effect  a practicable  breach  is  contingent  on  the  cover 
given  to  the  body  of  the  place  aUacke<L 

In  sieges  on  paper  they  arc  generally  placed  on  the  crest  of  the  glacis,  but  it  may 
be  at  50  or  500  yards,  just  as  the  walls  arc  cx^ioscd ; the  adoption  of  the  near  or  dis- 
tant  Battery  licing  a question  of  time  and  expediency:  ten  guns  at  the  shorter 
distance  will  probably  effect  a breach,  100  feet  wide,  in  17  hours;  and  the  greater 
in  7't  hours; — see  article  * Breach.*  But  it  may  so  occur  that  the  escarp  may  )>e  seen 
from  a distant  Battery,  when  it  cannot  from  any  intermediate  point,  except  at  the 
crest  of  the  glacis  ; for  instance,  the  guns  of  the  Battery  in  the  prci'eding  diagram, 
may  be  able  to  breach  the  face  a,  5,  of  the  bastion,  by  liclng  on  rising  ground,  which 
slopes  to  the  foot  of  the  glacis : as  regards  time,  therefore,  it  will  be  in  favour 
of  the  distant  Breaching  Battery;  the  tdterior  operations  being  confined  to  Sapping 
and  Mining. 

For  the  principles  which  generally  regulate  the  Emplacement  of  Batteries,  see 
article  ' Attack/  by  Major-General  Sir  J.  Burgoync. 

SECTION  IV. 

CONSTRUCTION  OJr  B.VTTKR1K8  FOR  RUXNINO  TUB  DBFBNCBS. 

The  constniction  of  these  may  be  as  Cara/r>r  iBa//eri>i,  where  the  terreplcin 
is  raised  above  the  level  of  the  natural  ground  : SunJken  Baiteriet,  where  the  sole  of 
the  embrasure  is  on  the  general  level  of  the  ground:  and  Jlal/^sunien  liaiterin, 
when  the  platform  is  about  half  the  height  of  the  genouilterc  below  the  level  of  the 
ground.  Tlic&c  Batteries  arc  cxce]>tioiis  to  the  general  rule  of  constructing  them, 
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and  cannot  be  proviilcd  for  by  tables  or  su^stions  for  their  execution,  without  com- 
plicated statements  of  details,  depending  entirely  upon  local  circumstances  and 
the  nature  of  the  soil,  which  is  well  explained  in  Section  xii.  from  Sir  J.  Burgoyne  s 
Notes.  Sometimes  it  is  necessary  to  elevate  a Battery  to  preserve  it  from  an  inunda- 
tion, or  to  see  an  object  which  the  artillery  on  the  natural  soil  could  not  touch  ; and 
the  ground  sometimes  requires  a Sunkeu  Battery  to  be  constructed  on  the  side  of  the 
hill  sloping  towards  the  place  attacked. 

The  Batteries  common  at  sieges,  whether  for  guns,  howitzers,  or  mortars,  are 
EUtatffl  and  Half-sunken  Batteries;  the  latter  constructed,  if  possible,  on  the  crest 
of  rising  ground,  the  slope  falling  from  the  place  as  explained  in  the  diagram  below: 
this  ])osition  is  most  favourable,  as  the  part  to  be  revetted  need  not  be  lielow  the  exca- 
vation of  the  platfonn,  and  the  jmsitioii  is  very  secure. 


Diagram  2,  of  a Half-sunken  Battery  of  1 ft.  G in.  depth. 


The  Elevated  Batteries,  executed  on  the  level  of  the  natural  soil,  are  simple  in  their 
construction;  the  Half-sunken  l>eing  a mnditicBtion  of  the  Elevated,  (vide  PI.  1.  ligs. 
1,  2,)  which  it  is  easy  to  provide  fur  at  the  moment,  by  making  the  necessary  de- 
ductions, according  to  the  figure  of  the  ground  where  the  Half-suukcn  Battery  may 
be  placed. 


SECTION  V. 

TRACE  OP  TQB  BLBVATSD  BATTBRY  POE  OCN8  OR  HOWITZERS  ON  TUB  NATURAL 
LEVEL  OP  THE  ROIL. 

The  tracing  of  this  Battery  for  the  destruction  of  the  defences,  whether  for 
ricochet  or  direct  fire,  U usually  executed  by  the  Senior  Officer  of  Engineers  of  the 
Brigade  to  be  employed.  After  the  Director  of  the  Trenches  has  decided  in  conjunc- 
tion with  him  the  exact  position  of  the  Battery,  he  should  lay  out  the  line  of  fire 
during  the  day ; and  when  dusk,  trace  out  the  Battery  in  the  following  manner,  taking 
care  to  be  provided  with  a 
llambro'  line, 

A square,  or  mason’s  level, 

Two  dozen  pickets,  18  inches  long. 

Two  long  pickets,  per  piece,  of  4 or  5 feet,  to  mark  the  embrasure, 

A mallet, 

Crow-bar  to  penetrate  very  hard  ground, 

And  a 00-foot  tape. 

Each  and  all  of  these  articles  are  necessary ; and  without  them,  difficuliics  will  occur 
when  it  is  dark. 

Thus  provided,  the  Engineer  Officer  will  trace  the  foot  of  the  |nrapet  perpendicular 
to  the  line  of  fire  previously  laid,  fixing  one  end  of  the  Hambro’  line  upon  a picket 
driven  firmly  in  the  ground  at  one  extremity  of  the  base  of  the  interior  slope  of 
the  parapet  at  the  point  marked  1,  in  diagram  No.  3,  and  then  stretched  to  the  other 
extremity  marked  2 ; from  thence  to  (he  end  of  epaulcment  or  shoulder,  3 ; from  this, 
(u  the  berm  at  4,  5,  6,  and  7,  shewing  the  interior  line  of  the  ditch  of  the  Batter)'  to 
be  excavated ; from  7 across  to  8 (the  w idth  of  the  ditch  at  the  shoulder),  and  again 
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to  9,  10»  and  11,  forming  the  exterior  lino  to  be  excavated,  to  picket  No.  4 ; there 
make  fast,  having  previously  taken  one  turn  around  each,  keeping  the  Ilambro’  line 
as  tight  as  possible,  without  drawing  the  pickets  out  of  the  ground:  a short  line 
is  required  to  make  good  the  trace  of  the  Battery  not  yet  marked  out  from  1 to  12,  and 
from  12  to  7. 


Diagram  3.— Tracing  of  a Gun  or  Howitzer  Battery  for  five  pieces  of  Ordnance. 


A reduced  thickness  may  be  allowed  for  the  epaulement  if  it  much  exceeds  such  a 
length  as  given  alx>vc. 

Wien  the  tracing  is  completed,  the  line  of  fire  (or  centre  of  each  embrasure)  must 
be  carefully  marked  by  fixing  the  cross  pickets  at  yy  in  the  diagram,  and  with 
sufficient  length  out  of  the  ground  just  aliove  the  gcnouillcre,  so  that  there  should  he 
no  mistake  when  the  checks  of  the  embrasure  are  laid  out  and  require  to  t>e  con* 
stnicted.  Wien  the  tracing  is  completed,  a Non-Commissioned  Officer  should  be  left 
in  charge  to  jircvcnt  the  pickets  being  disturbed,  in  the  event  of  any  time  elapsing 
lietwccn  the  completion  of  the  tracing  and  the  arrival  of  the  working  luuty.  Tlic 
tracing  of  the  magazine  will  be  done  next  morning. — Sec  Section  xx. 

Mortar  Batteries  constructed  on  the  level  of  the  ground  will  lie  done  precisely  in 
the  same  manner,  omitting  the  marking  of  the  emlirasures. 

SECTION  VI. 

CONSTRUCTION  0^  BATTERIES  TOR  THE  DESTRUCTION  OF  DEFENCES. 

Previous  to  the  tracing,  the  Senior  Engineer  of  the  Brigade  will  make  his  arrange* 
meuts  at  the  dep6t  for  his  tools  and  materials,  having  them  ready  according  to  the 
Estimate  provideti  in  Table  II.,  and  the  number  of  pieces  of  Ordnance  of  which  the 
Battery  is  to  consist ; he  will  leave  his  Second  Officer  then  to  take  down  the 
working  party  towanls  dusk  to  the  trenches  with  such  articles  as  will  be  required  in 
the  first  relief; — the  second  relief  taking  the  remainder  (or  platforms  and  magazine 
framing)  next  rooming ; this  will  prevent  much  confusion.  U will  be  found  con 
venicni  to  divide  the  first  party  into  three  portions, — the  excavators  *to  l>e  emi»loyed 
in  the  ditch, — those  to  be  employed  on  the  parapet, — and  the  revetters,  and  those  to 
be  employe<l  on  the  communications  to  the  rear, — and  set  the  first  portion  to  work  as 
soon  as  it  is  sufficiently  dark,  by  leading  them  from  the  trenches,  between  the  tracing 
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lines  and  picketft,->-4,  5,  6,  7i  8i  9,  10,  and  11,  of  preceding  diagram  forming  the 
ditch  to  lie  excavated.  To  this  parly  should  be  addo<i  a Sap|)cr  in  the  proportion  of 
one  to  each  g;iin,  in  order  to  iiibtruct  the  men  in  their  work : the  whole  ]>any  of 
excavators,  each  having  a shovel  and  pick,  will  be  arranged  almut  3 feet  or  the  length 
of  the  shovel  from  the  line  of  the  berm,  and  4 feet  apart  from  each  other:  when 
thus  placed,  they  will  break  ground  with  the  pickaxe,  and  when  a sufficient  quantity 
is  loosened,  the  shovel  will  he  used  and  the  earth  thrown  over  the  berm  line  fur  the 
parapet. 

As  soon  as  the  first  portion  or  excavators  are  steadily  at  work,  the  second  portion 
may  be  brought  out  from  the  treiicbes,  one  half  placcfl  on  the  liemi  to  throw  the  earth 
forward,  and  the  other  half  employed  in  adjusting  it  according  to  the  line  marked 
12,  1,2,  and  3,  for  the  parapets. 

In  a few  minutes  more  the  third  portion  or  revctlcrs  and  i>arty  for  the  communi- 
cation may  lie  set  to  work ; and  the  first  row  of  fasdnes  (gabions,  casks,  or  sand- 
l>ags,  as  may  l>e  afforded)  will  lx?  laid,  taking  care  to  pre|tare  a proper  footing  for  the 
first  course.  The  relative  merits  of  revetting  materials  is  diiK'u&scd  in  Section  viii.,  and 
the  quantity  necessary  is  provided  in  Table  IL;  as  before  intimated,  one  Sapper  at 
ha$t  per  gun  !>eing  attached  to  the  re vetters. 

Assuming  therefore  that  it  U a Batter)'  fur  five  pieces  of  Ordnance  with  one  traverse 
and  two  shoulders,  as  described  in  diagram  No.  3,  and  according  to  Table  11.,  it  will 
be  seen  that  of  the  132  men  cmpinyoil — 

42  arc  in  the  ditch  as  excavators, 

42  on  the  berm,  and  adjusting  the  parapet, 

42  revetting  and  assisting,  and  funning  the  communication  to  the  rear, 

6 men  on  the  traverse. 

For  this  work  they  have  44  picks,  88  shovels,  22  rammers,  7 h.^nd  saws,  22  fascine 
mallets.  168  fascines  (if  revetted  with  fascines),  1176  pickets,  and  45  gnbions. 

The  first  party  thus  employed  ouglit  to  excavate  to  the  depth  of  3 feet  in  the  eight 
hours,  or  1 cubic  yard  per  hour  for  each  in  that  time. 

Task-work  is  advocated  hy  Sir  J.  Durgoyne  in  the  article  'Attack;'  that  is,  to 
give  the  men  a fair  job,  and  if  they  finish  one  or  two  hours  licfore  the  relief  comes, 
they  should  be  allowed  to  return  to  their  camp,  without  w'aiting  for  the  completion  of 
this  term. 

The  most  simple  plan  of  arranging  task-work,  and  adapted  to  the  comprehension  of 
the  men,  seems  to  be,  by  telling  them  that  so  soon  as  they  excavate  to  the  depth  of 
the  length  of  the  shovel,  lictween  the  Hambro’  lines,  they  may  go ; and  explaining  to 
them  that  the  breadth  uf  the  bottom  part  will  be  only  18  feet  instead  of  24,  aa  at  the 
top : this  they  will  easily  understamL 

Di^iram  4. — Section  of  Ditch  of  Battery,  representing  a double  Task, 


a,  ht  c,  d,  shewing  the  task  of  the  first  party ; and  c,  «,  /,  d,  that  of  the  second, 
which  will  l>c  about  f of  the  first;  but  they  have  a greater  distance  to  throw  the 
earth  from  the  ditch. 
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Distributvm  rtf  the  Relief  or  Secorul  Party  far  the  Construction  of  the  Battery, 
— Near  the  expiration  of  eight  hours  (the  usual  |>eriod  given  for  a working  party  in 
the  trenches)^  the  relief,  of  the  same  strength  as  the  hrst,  will  he  brought  down  by  an 
Enginceer  of  the  Brigade,  who  will  have  been  sent  to  meet  them,  and  conduct  them 
to  the  spot.  By  this  period,  the  Battery  should  t>e  completed  to  the  height  of  the 
genouillcre,  and  part  of  the  merlons,  to  the  height  of  5 feet,  as  shewn  in  diagram 
No.  5,  unless  unusual  difficulties  have  been  encountered  from  the  nature  of  the  soil, 
and  from  the  heavy  tire  of  the  place. 

Diagram  5.'— Shewing  the  state  of  the  Battery  at  the  termination  of  the  work 
of  the  1st  party. 


Tlie  arrangement  of  this  relief  will  l>e  as  l>cforc,  until  daylight,  when  they  should 
be  changed,  and  the  men  removwl  from  the  parapet  altogether,  to  prevent  unnecessary 
casualties,  as  little  is  now  gained  by  hastening  the  work,  since  the  guns  cannot  0|icn 
until  daylight  of  the  second  morning;  or  in  anticipating  events  in  a regular  siege, 
such  as  bringing  in  the  guns  and  0|icning  a partial  hre,  when  the  stores  and  an)iuuni> 
tion  are  not  collected  in  sufficient  quantities. 

it  is  therefore  proposed,  In  cases  where  the  Anillery  will  not  l>c  req\iired  to  open 
fire  until  the  second  morning,  that  the  earth  thrown  uii  the  t>erm  and  sii|>crior  slo{>e 
should  be  left  there  in  a heap  until  next  night,  which  will  mask  the  Battery  and 
allow  the  interior  to  be  continued  without  difficulty,  as  explained  in  diagram  6. 

Diagram  6. — Shewing  the  stale  of  the  Battery  at  the  termination  of  the  work 
of  the  2nd  party. 


Ad\*erting  to  the  change  of  the  party,  and  the  removal  of  the  42  men  from  the 
parapet  and  Itemi,  they  should  at  daylight  Ik:  placed  in  improving  the  curnmu- 
nications  to  the  rear  or  parallel  as  may  he,  and  to  the  ditch  of  the  Battery ; and  the 
revetters  may  now  revet  the  prt>lilc  of  the  shoulders  at  the  same  time. 

The  wmmunication  or  road  from  the  Battery  to  the  rear  or  parallel  is  presurao<l 
to  have  been  commenced  at  the  same  time  as  the  Battery,  and  Tabic  No.  II.  provides 
for  the  men  and  tools  for  every  5 feet,  the  length  of  the  tracing  fascines:  this 
removal  from  the  parapet  of  42  men  is  only  to  improve,  give  the  necessary  width,  and 
render  the  arming  of  the  Batteiy  easy  and  convenient. 

The  third  parly,  which  will  arrive  about  10  a.  si.  of  the  first  morning,  should  bring 
down  ojty  remaining  platforms  and  materials  for  the  magazine;  the  execution  of 
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vrhich  U explained  in  Section  ix.,  and  the  number  of  men  and  quantity  of  tools  and 
materials  given  in  Tables  IV.  to  VIII. ; taking  care,  in  laying  the  platforms,  that  the 
sleepers  have  good  firm  bearings,  mth  a s1o}>c  of  1 an  inch  to  the  foot,  and  (trans> 
versely)  laid  on  a perfectly  dead  level. 

The  last  Engineer  operation  for  the  completion  of  the  Battery  will  require  a relief 
of  about  72  men,  to  cut  through  the  screen,  which  masked  the  work,  for  the  embra- 
sures, revetting  them,  and  filling  in  the  merlons:  this  should  be  commenced  at  dark 
of  the  second  evening. 


SECTION  VII. 

BRIACRINO  AND  COUNTER  BATTSRIBS. 

The  construction  of  a Breaching  Battery  may  either  be  effected  as  already  explained 
in  Section  it.,  and  similar  to  all  other  Batteries  executed  at  a distance  from  the  place 
attacked  when  forming  one  of  the  early  works  of  the  siege; — 

Or,  by  converting  a lodgement  into  a Breaching  Battery. 

The  first  description  being  already  disposed  of,>— 

The  conversion  of  the  lodgement  only  has  now  to  be  explained.  This  operation  is 
of  two  different  kinds,  and  methods  of  proccetling.  One  may  be  performed  on 
the  reduction  of  an  outwork,  from  whence  the  escarp  of  the  place  can  be  breached,— 
the  lodgement  converted  into  a Battery, — and  the  earth  taken  from  the  inside,  instead 
of  the  ditch,  as  Is  usual  in  other  Batteries. 

The  second,  the  conversion  of  the  crowning  of  the  glacis  into  a Breaching  or  a 
Counter  Battery  by  Sap. 

First — The  execution  of  a Breaching  Battery,  when  a lodgement  is  secured  in  an  out- 
work, is  not  difficult,  although  dangerous,  inasmuch  as  the  fire  of  the  place  can  hardly 
be  expected  to  be  entirely  overcome.  Tlie  first  operation  will  be,  giving  a full  thick, 
ness  of  18  feet  to  the  parapet,  and  revetting  the  interior  slope;  this  last,  for  expedi- 
tion,  may  have  the  lower  part  made  of  gabions  or  casks,  which  will  serve  to  the  height 
of  the  genouillcre,  and  leave  the  merlons  to  be  revetted  after  dark,  when  the 
embrasures  are  cut.  Tlie  next  work  will  )>e  the  widening  the  space  for  the  platforms, 
and  making  the  communication  to  the  rear,  as  the  earth  must  lie  obtained  from  a con- 
siderable breadth,  little  depth  having  been  previously  given.  Sand-hags  and  ballast 
baskets  will  come  into  requisition  for  clearing,  filling  the  gabions,  and  giving  sufficient 
bulk  for  the  parapet  of  the  Battery. 

This  description  of  Breaching  Battery  will  prolialdy  lie  commenced  the  morning  after 
the  lodgement  is  effected  in  the  work  (having  reference  more  possibly  to  when 
the  guns  arc  required  to  open  their  fire),  and  as  this  will  lie  done  by  daylight, 
the  minimum  number  of  men  should  be  employed — Vide  Table  III. 

At  mid-day  the  Battery  ought  to  he  ready  for  laying  the  platforms,  and  for  the  con- 
struction of  the  magazine  ; it  would  be  so  if  ^ren  as  a tasA  to  the  men. 

The  jiarty  for  laying  the  platforms  and  magazine  will  be  r^;ulatcd  by  Tables 
IV.  to  VIII.,  and  the  work  executed  according  to  Sections  viti.  ix.,  and  before  dark 
should  be  ready  for  the  artillery. 

The  last  o^icration— of  opening  the  embrasures  and  revetting  the  merlons — may  be 
performed  at  some  convenient  opportunity  during  the  night,  when  the  Battery  is  clear 
from  other  workmen,  and  the  artillery  of  the  place  has  perhaps  slackened  its  fire. 
When  the  openings  of  the  embrasures  are  cat,  a sap  roller  should  be  rolled  into  the 
extreme  opening.  A few  of  the  most  skilful  revetters  should  be  employed,  and 
fascines  used  in  preference,  as  they  stand  longer,  and  would  last,  if  well  done,  until 
the  place  U reduced.  The  roerlons  could  lie  revetted  with  fascines,  and  filled  in 
properly  in  3 or  4 hours,  if  not  uuder  a very  heavy  fire. 
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The  Second  description  of  Breaching  Battery  to  be  formed,  is  that  from  (he 
lodgement  on  the  crest  of  the  glacis ; or  it  may  be,  for  a Counter  Battery,  the 
difference  being  only  in  the  solidity  of  the  parapets.  Tins  requires  a longer 
and  a nicer  operation,  and  should  he  executed  by  Sap,  or  rather  cnlarpug  the  existing 
Sap,  80  as  to  give  space  and  breadth  for  the  Battery. 


Diagram  7.— Shewing  the  Lodgement  on  the  Crest  of  the  Glacis. 


As  the  Sapping  advances — for  the  construction  of  the  Battery  may  be  considered  to 
be  by  Sap,  not  in  the  ordinary  way — they  proceed  to  re-form  the  parapets  as  welt  as 
the  traversea  of  the  lodgement  to  the  proper  height,  and  give  the  latter  sufficient 
length  (24  feet)  to  cover  the  whole  Battery.  ^Vhen  these  are  completed,  the  space 
for  the  magazines  will  be  cut  out,  and  the  framing  fixed  and  covered  according  to 
Section  xi.  and  Table  IV.  This  work,  and  the  laying  of  the  platforms,  may  be 
executed  before  night,  so  that  the  artillery  may  be  brought  in,  and  the  ammunition 
stowed  away  before  next  morning. 

The  last  Engineer  operation  to  the  Breaching  or  Counter  Battery  will  be  the 
opening  of  the  embrasures  and  revetting  them.  At  this  period  of  the  siege  the 
fire  of  the  place  may  be  considered  to  be  kept  under,  if  not  subdued ; and  to  render 
this  work  as  secure  as  possible,  it  is  proposed  to  construct  the  embrasures  in  the  same 
metho<l  and  manner  as  before,  by  Sap. 

Diagram  8.— Section  of  the  Breaching  Battery  preparatory  to  the  opening  of  the 
Embrasures. 


Js> . 
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The  materials*  necessar>'  for  embrasures  being  collected  (according  to  Table  III.)  in 
the  a<ljoining  trenches  — at  some  convenient  period  after  dark,  the  Sappers  will 
commence  the  interior  opening  by  clearing  in  front  and  cutting  away  as  much  of  the 
parapet  as  will  give  space  to  plant  a gabion  on  each  side  for  the  lining  of  the  cheeks 
of  the  embrasure,  as  shewn  in  the  following  diagrams  t 


Diagram  9.—lst  process. 


Diagram  11.— >3rd  process. 


Diagram  10. — 2nd  process. 


Diagram  12.— 4th  process. 


And  the  earth  taken  in  front  wQl  serve  to  till  the  gabion  just  fixed,  remembering 
that  every  gabion  will  be  a few  inches  lower,  in  order  to  give  the  necessary  slope  to 
the  sole  of  the  embrastire ; so  that  the  work  will  advance  step  by  step,  each  gabion 
fixed  and  filled  from  the  earth  in  front,  until  within  2 feet  of  the  crest  of  the  covert- 
way.  \\'hen  the  ga})ions  are  all  planted,  the  completion  of  the  lining  of  the  embrasure 
upon  the  gabions  will  be  with  sand-bags,  laid  firmly,  and  with  a slope  t this  method 
is  selected  to  suit  the  irrcgidarity  of  the  position  of  the  gabions,  and  likewise  to 
expedite  the  work,  the  sand-bags  having  been  previously  filled  and  brought  to  the 
spot ; and  as  they  will  not  be  immediately  exposed  to  the  explosion  of  the  gun,  they 
will  in  this  case  serve  the  purpose.  Two  rows  of  fascines  will  complete  the  interior 
height  of  the  parapet,  fixed  on  the  gabions. 

The  following  diagram  explains  the  embrasure  when  completed 


Diagram  13.— Section  of  the  Embrasure  of  a Breaching,  or  of  a Counter  Battery. 


I»  this  ]>irlicular  o]>enUoD,  gabioni  art  preferred. 
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Diagram  14. — Breacliing  Battcr>'  in  the  Crowning  of  the  Coyert>wa7. 


It  is  conceived  that  this  novel  mode  of  constmeting  Breaching  Batteries  on  the  emt 
of  the  glacis  will  be  found  to  be  as  successful  as  practicable : in  any  other  mode  of 
forming  the  embrasure,  the  opening  of  each  must  be  cleared  4 feet  at  the  interior 
opening,  and  11  at  the  exterior;  several  men  must  be  employed  to  execute  that  work 
ami  revet  it  afterwards ; whilst  in  the  method  here  proposed,  only  two  are  necessary, 
and  they  only  partially  exposed. 

Before  daylight,  a Miner  to  each  embrasure  will  be  required  to  clear  the  remaining 
part  unopened,  and  cut  away  a portion  of  the  brick<work  or  masonry  of  the  retaining 
wall  of  the  creat  of  the  covert-way,  which,  with  a crow-bar,  may  be  done  in  a few 
minutes. 

When  the  work  is  completed,  and  the  artillery  ran  in,  the  embrasures  should 
be  furnished  with  mantlets,  hung  on  the  interior  opening,  to  protect  the  Artillerymen 
from  musketry  6rc ; they  may  be  made  of  three  3-inch  deals,  or  two  2-inch  oak  planks, 
spiked  together  as  shewn  in  Plate  II.  6g.  6. 

CONCLVDIXO  RSMARK8. 

The  Author  of  the  foregoing  pages  offers  the  following  remarks  upon  Siege 
Batteries,  arising  out  of  some  differences  of  opinions  on  minor  points  in  the  Construc- 
tion and  Position,  &c. 

First,  he  is  inclined  to  believe  that  all  working  parties,  after  the  completion  of  the 
first  parallel,  should  have  their  arms;  for  this  reason — If  a Sortie,  or  the  alarm  of  a 
Sortie,  occurs,  the  workmen  have  no  rallying  point,  and  they,  or  the  most  of  them, 
return  to  their  camp;  whilst  if  their  arms  are  piled,  or  laid  securely,  not  far  in 
the  rear,  they  will  invariably  stand  to  them,  and  receive  orders  how  to  act. 

Secondly,  respecting  revetting  materials,  it  appears  that  the  relative  advantages  of 
fascines,  gabions,  casks,  or  sand-lugs,  consist  more  in  their  application  than  in  the 
peculiar  merit  of  one  or  the  other;  and  each  may  be  employed  usefully  in  revetting 
Batteries. 
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the  subject  of  Sic{^  Batteries  resoivta  itscif  into  but  two  dcxcriptionii  as 
re^rds  the  construction  or  labour:  those  in  which  the  parapets  are  taken  from  the 
ditch : and  those  formed  from  earth  taken  from  the  interior  or  terreplein  of  the 
Battery.  Any  deriations  arc  only  niodificatioDs  of  these  two. 

There  is  one  description  of  Battery  not  adrerted  to,  hnt  which  is  one  of  the  second 
class,  t.  e.  the  Siege  Battery  en  crcmaillerc ; this  is  constructed  under  peculiar  cir- 
cumstances by  the  conversion  of  an  embankment  of  a canal,  or  dyke,  on  the  bank  of 
the  opposite  of  a river,  into  a Siege  Battery,  and  the  materials  taken  from  the 
inside.  G.  G.  L. 


SECTION  VIII. 

RKvarriNO  siege  batteries,  from  notes*  by  masor-gbneral 

SIR  3.  r.  BURGOYNE,  R.E. 

Batteries  may  be  revetted  with  land-btgs,  gabions,  or  fascines. 

SAND-BAGB. 

The  sand-bag  is  a very  favourite  material  for  Batteries  in  our  Serrice,  but  it  does  not 
last : such  Batteries  not  only  require  constant  repairs  all  day,  but  the  embrasures  t must 
be  rebuilt  every  night,  to  the  great  ei;i>cnditure  of  sand-bags,  and  labour  of  Engineers 
and  men.  When,  from  want  of  time,  or  other  causes,  ground  is  to  be  broken  immediately 
on  the  investment,  and  the  Batteries  arc  to  he  commenced  on  the  first  or  second 
night  with  a small  besieging  force,  it  is  probable  that  Sand-bag  Batteries  mtat  be 
employed  with  all  their  disadvantages:  also,  in  distant  batteries  against  small  works, 
they  may  not  perhaps  cause  much  barm ; but  all  this  does  not  prevent  their  being  the 
most  inferior  material  for  revetting.  They  do  better  for  mortar  batteries  or  traverses, 
and  very  well  for  magazines.  In  revetting  with  sand-bags,  they  should  be  laid  headers 
and  stretchers,  with  a slope  of  one-si\th  at  least. 

GABIONS. 

Neither  are  gabions  good  for  revetting  a battery,  (beyond  one  row  on  the  ground 
to  the  height  of  the  genouillcre,  perhaps,)  on  account  of  the  number  of  joints,  except 
in  the  conversion  of  a lo<lgcment  into  a Breaching  Battery  (see  Section  vii.),  the 
time  and  trouble  required  to  lay  them  to  a proper  slope,  and  the  great  difficulty  of 
repairing  them,  especially  in  the  embrasures,  when  out  of  order.  They  make  very 
good  traverses,  and  are  required  for  masking  embrasures.  The  dimensions  for  sap 
gabions  need  not  be  adhered  to  in  those  required  for  batteries. 

rASCINES. 

The  best  revetment  is  doubtless  made  of  18-fcet  fucines,  10  inches  in  diameter; 
each  of  these,  being  long  and  pliant,  will  bend  to  the  settling  of  the  earth ; they  are 
quickly  and  easily  applied,  present  no  joints  to  be  loosened  by  explosion  of  ordnance, 
and,  unless  the  fascines  are  very  bad  and  loosely  made,  will  not  catch  fire.t  Those 

* For  tbia,  and  Section  XU.,  written  at  Ciudad  Rodrigo  ahoiUj  after  the  aiegc  of  Burgoa. 

t After  a few  rounds,  these  enbrasuies  become  so  damaged  and  open,  aa  to  expose  the  Ounnera 
eonaiderably,  and  frequently  become  choked  by  the  stuff  that  Calls  down.  It  takea  upu-arda  of  BOO 
eand.bafi  per  gun  at  fint  atarting  only. 

t A fascine  battery  (of  long  fascines)  at  Meatina,  made  by  the  Neapolitan  Artillery,  for  InatntcUon, 
and  which  had  stood  for  five  yean,  and  had  constant  practice  from  it  with  heavy  guns.  «aa  in  (terfeet 
order.  At  the  aiegc  of  Almeida,  in  tSIO,  the  checka  of  the  embrasures,  of  stone,  sod,  or  tapia,  were 
all  injured  by  the  explosion  of  their  own  heavy  guna;  some,  howerer,  that  had  been  o|tened  on  the 
moment,  and  lined  with  fascines  which  had  been  in  stoee  a yew,  (and  therefore  not  so  good  aa  when 
green,;  stood  perfectly,  and  did  not  bum. 
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6 or  8 feet  in  length  Iiatc  not  the  same  idTantage,  being  short,  and  consequently  stiff, 
arc  more  likely  to  be  forml  out  by  the  swelling  of  the  earth,  and  their  only  superiority 
lies  in  their  portability,  the  materials,  men  and  time,  being  identical  in  Iwth. 

^Vith  rcfcreuce  to  fig.  1,  Plate  II.,  the  numi>er  of  18-fcet  fascines  for  a 2>gun  Bat> 


tery  will  be 

For  interior  lining 23 

For  cheeks  of  embrasures 20 

Memorandum. — 9 out  of  the  23  will  be  cut  into  short  lengths,  to 
break  joint,  &c. 

To  which  must  be  aildcd,  whatever  may  be  the  number  of  guns, 

For  the  two  epaulrmcnts  (if  18  ft.  long) 18 

Also,  when  traverses  arc  used, 

For  additional  length,  given  by  their  breadth,  to  the 
parapet,  per  traverse 4 


65* 

The  lower  row  is  sunk  about  half  its  diameter  in  the  ground,  a trench  being  cut  to 
receive  it. 

The  first  fascine  is  laid  next  to  one  end  of  the  Battery,  and  is  picketed  down, 
beginning  from  that  end,  all  but  the  last  picket : this  end  is  left  loose,  to  enable  a 
Sapper  sitting  across  it  to  hold  it  up,  while  three  or  four  of  the  party,  (according  to  its 
length,)  standing  across  the  second  fascine,  which  they  hold  in  both  hands,  all  ftonting 
the  first,  after  two  or  three  swings,  drive  it  well  into  the  first;  if  not  quite  even,  it 
must  be  taken  out,  and  the  process  repeated,  as  any  error  in  the  first  course  will  be 
felt  throughout. 

The  other  fascines  arc  fixed  in  like  manner. 

The  interior  slope  of  the  paraiict  is  2 feet,  or  about  a quarter  the  height. 

The  pickets  to  be  driven  as  shewn  in  fig.  5,  Plate  I.,  each  a,  a,  passing  through  two 
ftjcines;  and  they  arc  driven  till  their  heads  are  hurled  in  the  upper  one.  An  18> 
feet  fascine  should  have  seven  pickets,  the  knots  of  the  gads  (or  withes)  to  be  turned 
inside;  and  care  must  be  taken  not  to  drive  the  pickets  into  these  last,  as  they  are 
likely  to  be  cut  thereby.  Pickets  may  be  occasionally  driven  as  6,  independently  of 
those  as  above  marked  a,  a. 

When  Batteries  arc  near  the  place,  much  cover  from  musketry  for  the  Gunners  is 
given  by  the  fascines  lining  the  embrasures  being  spread  like  a fan,  t.  e.  vertical  at  the 
neck,  and  sloping  at  the  regular  slope  of  one«fourth  at  the  other  extremity.  The  in- 
terior cuds  are  to  be  brought  quite  flash  with  the  interior  (fig.  1,  Plate  II.)  slope  of 
the  parapet,  as  joints  near  the  point  of  explosion  arc  avoided ; and  less  damage  is  done 
if  a shot  strikes  these  fascines,  than  when  it  disturbs  those  belonging  to  the  interior 
of  the  Battery,  which  by  this  plan  arc  covered. 

The  slope  given  to  the  sole  of  the  embrasure  most  depend  on  the  relative  level  of 
the  o>)jcct  fired  at;  if  for  enfilading,  it  may  probably  riu  from  the  interior  to  the 
exterior. 

The  interior  opening  at  the  bottom  of  a gun  embrasure  is  22  inches  wide ; the  ex- 
terior opening  will  be  regulated  by  circumstances,  but  usually,  ludf  the  thickness  of 
the  parapet  as  a direct  embrasure. 

In  revetting  Howitzer  Batteries,  the  neck  must  necessarily  he  wide,  if  mounted  olia 
travelling  carriage, — at  least,  2 feet  G inches, — from  the  shortness  of  the  piece  not 


* This,  with  full  allowaocv  for  wuie,  has  been  observed  m Table  II., ' Batterr.' 
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tl1owin[^  it  to  enter  the  embrasure  when  on  its  trtTeUing  carria^.  In  this  case  all 
that  can  t>e  done  is,  to  give  the  Gunners  wlut  cover  can  be  allowed  consistently  with 
the  scope  of  the  howitzer,  and  by  the  use  of  the  mantlets,  if  brought  within  musketry 
fire  after  the  guns  of  the  place  have  been  silenced. 

The  same  remark  applies  to  carronades;  they  were  osed  occasionally  in  the 
Peninsula. 


REVKTMKNT  Or  MORTAR  nATTCRlBa. 


These,  having  no  embrasures,  reciuire  more  stuff  in  the  parapet.  The  superior  slope 
is  reversed.  Tliey  are  revetted  like  other  Batteries  when  the  materials  arc  abundant; 
if  not  plentiful,  and  the  Batteries  are  not  seen  into  from  the  place,  then  perhaps  a 
half.revcUing,  as  w ith  a row  of  gabions : if  the  soil  is  stiff,  it  may  be  dUpeused  with ; 
but  if  practicable,  revetting  is  in  ever)'  way  more  satisfactory. 

The  centres  of  the  platforms  to  fire 
at45®'|  ri'2feet'| 

„ 22^  yshould  be  < 31  feet  >from  the  parapet,  when  near  the  place. 


Thickness  of  parapets  against 


{ 


Heav)'  guns  . • 
12  or  U'poundcni 
6*poundcrs,  &C. 
Musketry  . . 


18  feet  thick. 
12  or  1-t  feet. 
8 feet. 

4 feet. 


SECTION  IX. 

PLATrOBMS. — COMMON  OBLOKO  PATTRRN. 

To  lay  a Platform  well,  as  used  in  the  last  war,  the  sleepers  should  lie  in  trenches, 
or,  at  least,  as  much  of  their  front  ends  as  is  required  to  give  them  a slope  of  k inch 
to  a foot;  the  intcnals  between  must  be  completely  ami  solidly  filled  in  with  stones, 
and  brought  up  flush  with  earth.  If  earth  alone  be  used,  it  must  be  very  well 
rammed. 

When  three  sleepers  only  can  be  allowed,  as  is  sometimes  done  in  Breaching 
Batteries,  there  must  be  one  under  each  wheel,  and  one  in  the  centre.  The  hurter  is 
laid  on  and  fixed  to  the  sleepers.  The  planking  is  commonly  all  spiked  down  to  the 
sleepers ; but  that  mode  is  noisy,  troublesome,  and  renders  the  removal  and  use  of  the 
materials  again  difficult. 

It  is  best,  especially  when  there  arc  five  sleepers,  to  confine  the  planking  by 
ribands  laid  on  it,  and  screwed*  through  it,  at  three  or  four  points  on  each  side,  into 
the  outside  sleepers  below.  If  the  screws  are  well  greased  before  insertion  they  will 
bear  several  removals:  they  should  go  through  the  sleepers,  and  may  be  fitted  with 
nuts,  which  last  must  be  upi>ennost. — Vide  Plate  III.  figs.  3,  4. 

Platforms  with  three  sleepers  laid  parallel,  and  the  planks  only  12  feet  long,  are 
quite  sufficient  when  the  guru  are  not  to  traverse,  which  commonly  is  not  requisite 
during  a siege. 

Where  expedition  is  not  necessary,  it  is  important  to  have  the  sleepers  well  squared, 
and  the  planking  of  uniform  thickness. 

Mortar  Platforms,  usually  8 feet  square,  arc  laid  as  above ; but  in  sandy  soils,  the 
difficulty  of  giving  stability  to  the  platforms  is  entirely  obviated  by  the  use  of  a 
fascine,  or  junk  foundation,  in  two  crossed  courses  at  right  angles  to  each  other. 

Tlic  common  oblong  Siege  Platform  for  guns  on  travelling  carriages,  18'  x 12',  on 


* A*reeoiiuncn<iedalMby.Sir  John  Jones,  in  hit  * Siefo,*  and  used  in  the  last  a-ar ; butsinrethen 
Lieut.-Coloacl  Aldenon,  R.E.,  bos  proposed  a platform  which  has  been  found  to  answer  thus  far,  and 
of  whicb  the  subjoined  account,  p.  itS,  is  written  bj  that  OiBcer. 
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five  Bleepers,  even  when  laid  with  screws  and  ribands,  instead  of  the  planks  being 
spiked  down,  weighs  upwards  of  26  cwt. — Plate  111.  figs.  3,  4. 

J.  F.  II. 

MADRAS  PLATFORM. 

The  Madras  Platform,  used  in  the  Indian  Army,  (Plate  III.  figs.  1,  2,)  promises  all 
the  efiiciency  of  the  above,  without  its  disadvantages,  weighing  only  7 cwt.  Attempts 
have  been  made  to  apply  the  same  principle  to  Mortar  Platforms,  but  hitherto  unsuc> 
cessfully,  as  no  reduction  in  weight  has  been  cfifected  in  consequence  of  the  great 
strength  necessary  for  the  different  pieces.  The  common  mortar  platform,  8'  x on 
four  sleepers,  with  the  same  scantling  as  that  for  gun  platforms,  requires  stuff  fur 
more  readily  obtainable,  and  more  convenient  for  transport.  Both  tliis  last,  and  the 
Madras  mortar  platform,  weigh  alraut  8i  cwt. 

In  constructing  the  Madras  platform  care  must  be  taken  that  the  side  pieces  and 
transoms  make  one  compact  framing,  the  whole  traversing  on  one  front  pivot,  in- 
stead of  on  two  or  three,  which  has  been  proposed,  and  which  limits  the  extent  of 
traversing,  from  the  side  pieces  approaching  eacli  other,  like  those  of  a parallel  ruler, 
when  moved. 

All  fastenings  should  be  made  with  screws  (instead  of  nails),  which,  if  well  greased 
when  first  driven,  will  admit  of  the  whole  lieing  taken  to  pieces  repeatedly.  The 
trail  piece,  A,  is  steadied  by  cleats,  and  merely  drops  into  its  place ; it  will  not  be 
required  when  garrison  carriages  are  used. 

81K01  OUN  AND  MORTAR  PLATFORMS,  INVENTED  BY  LIEDTENANT-COLONEL 
AL0BR80N,  R.E. 

1.  The  object  of  the  construction  of  the  Siege  Gun  and  Mortar  Platforms  is  to 
place  the  Artillery  in  Battery  on  liard  level  surfaces,  capalde  of  retaining  their 
position  aud  of  enabling  the  Artillerymen  to  make  correct  practice  with  fewer  men, 
from  the  facility  afforded  for  running  the  gun  or  mortar  up  after  each  discharge. 

2.  As  these  works  have  generally  to  be  laid  under  fire,  and  frequently  during  the 
night,  the  more  simple  their  construction  and  the  more  uniform  their  parts  the 
better,  &c. 

3.  The  Gun  Platform  now  to  be dcscriixid,  and  which  has  been  satisfactorily  proved 
by  the  Koval  Artillery  practice  at  Woolwich,  has  therefore  lieen  made  to  consist  of 
baulks  of  uniform  length  and  scantling,  which  serve  for  both  sleepers  and  deck. 

Each  baulk  is  a piece  of  fir  timber  9 feet  long,  3^  inches  thick,  and  6 inches  wide, 
and  weighs  about  37  tbs.,  sufficiently  light  to  be  carric<l  to  the  spot  by  one  man, 
liesides  his  arms  and  ammunition;  and,  being  universal,  it  will  fit  into  every  [lart  of 
the  platform. 

4.  This  is  the  minimum  size;  but,  if  made  on  the  spot  or  in  the  field,  the  principle 
may  be  equally  adapted  to  any  other  increased  dimensions;  and  thus  render  available 
such  timber  as  may  be  found  at  the  time  with  the  greatest  economy  of  materials  and 
labour. 

If  constructed  of  the  minimum  dimensions  above  stated,  a gun  platform,  15  feet 
by  9,  will  consist  of 

^ cwt.  qrt.  Ilrt. 


46  baulks,  with  47  trenails,  (10  inches  long  and  | inch  dia- 
meter, each  of  which  makes  4 dowels,  2\  inches  lung,)  1 oak 
trenail  being  added  for  the  rear  centre  pin  of  platform  . . 15  0 22 

9 round  iron  pins,  11  inches  long,  including  the  eye  ....  0 0 18 

10  iron  slioes,  and  20  inch  screws 0 12 


Tula!  weight 15  2 14 
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I and  2,  Plate  IV.,  reprcient  a baulk  of  the  above-named  dimensions,  with 
eight  holes  bored  inch  deep  and  | inch  diameter,  at  the  distances  specified,  four 
on  each  of  two  oppoute  sides,  both  sides  being  alike  when  taken  from  opposite 
ends. 

Oak  dowels,  2|  inches  long  and  ) inch  diameter,  (four  of  which  are  obtained  from 
each  trenail,)  are  then  introduced  half  their  length  into  the  holes ; on  one  side  of  each 
baulk  (figs.  1 and  2,)  a,  b,  c,  d,  represent  the  dowels,  and  €,/,  g,  h,  the  holes. 

5.  Into  the  end  of  the  dowel  which  enters  the  baulk,  a fox  wedge  (fig.  3,)  is  intro- 
dneed  to  prevent  the  dowel  dropping  out.  The  dowel  is  then  1)  inch  within  the 
baulk,  and  projecting  the  same  beyond  it ; this  projection  fits  into  the  holes  of  the 
next  baulk. 

6.  In  order  to  lay  a gun  platform,  take  any  ten  of  the  l>aulks,  and  dowel  them  to- 
gether two  and  two,  as  shewn  at  C,  D,  fig.  4 1 each  two  baulks  wiU  then  form  one 
sleeper,  15  feet  in  length. 

7.  It  is  to  obtain  this  length  that  the  holes  arc  bored  at  the  distances  specified. 
Two  iron  shoes,  2 inches  broad  and  ^ inch  thick,  are  then  fitted  in,  and  fixed  with  a 
small  screw,  as  shewn  in  figs.  4 and  5,  to  keep  the  sleepers  steady. 

8.  Fig.  G shews  how  the  sleepers  may  be  made  18  feet  in  length  from  the  same 
baulk,  should  it  be  requisite,  from  the  nature  of  the  ground,  to  prevent  the  trail  of  the 
gun  recoiling  off  the  platform,  which  a 32-pounder  invariahty  does  with  Service 
cltarge,  when  the  platform  is  15  feet  in  length,  laid  with  the  usual  fall  to  front  of 
k an  inch  per  foot. 

Each  platform  requires  five  slec))cr8,  wliich  must  be  laid  in  the  space  of  9 feet,  the 
width  of  the  intended  platform,  as  shewn  in  fig.  4. 

9.  The  platform  U now  laid  in  the  usual  manner,  by  excavating  trenches  to  receive 
the  sleepers,  and,  after  levelling  them  with  the  field  level,  securing  them  in  their 
places,  by  filling  in  the  trench  on  both  sides  of  the  sleeper,  and  ramming  it  well, 
taking  great  care  not  to  injure  the  sleeper. 

10.  Prior  to  commencing  the  laying  the  platform,  holes  | inch  in  diameter  mast 
be  bored  inches,  from  one  end  of  each  sleciier,  and  that  end  is  to  be  placed  at  the 
front  of  the  platform. 

11.  Next  take  any  one  of  the  baulks,  and  lay  it  transversely  on  the  ends  of  the  five 
sleepers,  over  the  holes  thus  bored,  and  bore  five  similar  holes  through  the  baulk  im- 
mediately over  them,  as  shewn  in  fig.  7. 

12.  Place  five  iron  pins  through  these  holes  of  (he  transverse  baulk,  and  through 
the  corresponding  holes  in  the  ends  of  the  sleepers ; the  position  of  the  slecpera  in 
frt>nt  will  then  be  secured. 

13.  In  the  rear,  a baulk  must  only  be  placed  over  the  ends  of  the  sleepers  as  a 
guide,  but  without  boring  either,  since  the  exact  place  for  the  holes  cannot  be  deter- 
mined until  the  last  baulk  of  the  platform  is  laid,  because  it  is  not  neceuary  that 
all  the  baulks  should  be  of  one  width. 

14.  WTicn  the  last  baulk  of  the  platform  is  laid,  bore  through  it  and  the  ends  of 
the  sleepers,  as  in  front;  insert  the  pins,  and  (he  platform  is  complete. 

15.  The  centre  rear  pin  is  to  be  an  oak  trenail;  it  will  then  be  flush  with  the 
platform,  and  let  the  trail  of  the  gun  recoil  without  meeting  with  any  impediment. 

IG.  The  platform  thus  laid  is  a clear  uninterrupted  surface  of  15' x 9',  with  the 
exception  of  the  heads  of  the  pins  front  and  rear,  a portion  of  wliich  is  shewn  com- 
plete in  fig.  4. 

17.  In  the  construction  of  tlus  kind  of  platform,  the  holes  in  each  )>aulk  must  be 
bored  at  precisely  corresponding  distances  and  heights;  and  this  will  be  easily  done 
by  a dowel  box,  fig.  8. 
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i,  i,  i,  rcpre»cnt  the  l)Ottom  piece,  for  wbicb  the  carpenter's  bench,  if  long 
enough,  may  answer. 

/,  the  cud  piece  |»lacc<l  transversely. 

m,  m,  the  front  piece  through  wliich  the  holes  1,  2,  3,  4,  at  the  proper  distances 
and  height,  are  to  be  bored. 

N,  n,  the  rear  piece  or  cleat. 

o,  0,  o,  0,  four  wc<lgC8  to  keep  the  baulk,  P,  close  to  the  front  piece. 

Oue  side  of  the  baulk  is  then  bored  through  the  holes  1,  2,  3,  4,  with  a centre  bit ; 
the  baulk  is  then  cut  otf  the  proper  length  by  the  guage  shewn  by  the  saw  kerf  at  7. 
The  baulk  is  then  taken  out,  turned  over,  and  end  for  end  being  replaced  and  wedged 
up,  the  opposite  side  is  bored  as  before. 

In  this  way  every  Iwmlk  will  be  similar  in  every  respect. 

18.  Iron  pins  and  shoes  have  been  introduced  in  the  construction  of  these  plat> 
forms,  to  enable  them  to  be  easier  reiaul  during  the  siege ; hut  for  all  the  purposes  of 
strength  the  wooden  pins  or  trenails  will  answer;  and  the  shoes,  excepting  in  bad 
ground,  may  be  dispensed  with,  or  made  of  wood,  if  required. 

19.  In  taking  to  pieces  a platform  thus  laid,  the  wooden  pins  or  trenails  most  be 
driven  or  bored  out,  and  fresh  provided  if  the  platform  is  required  to  be  rclaid. 

MORTAR  PLATTORMS. 

Platform  for  8-inch  and  10-incb  Mortars. 


Siege  Platforms  for  8 and  10-inch  mortars  may  also  be  constructed  of  baulks  and 
pins  of  the  same  dimensions  as  those  which  have  been  described  in  the  construction 
of  Gun  Platforms. 

A mortar  phitfonn  of  this  kind  will  consist  of 

cwt.  qn.  Ibi. 

12  iron  pins 0 0 24 

Total  . . 8 0 IG 
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This  will  form  a platform  9'  x 7'  6" ; the  decking  can  be  dimimsbcd,  or  increased 
to  9 feet  square,  as  may  be  deemed  necessary. 

The  ends  of  the  sleepers  will  necessarily  project  in  a platform  of  the  above  dimen* 
sions ; should  they  he  in  the  way,  they  can  be  cut  otf  where  the  deck  ceases ; tliis 
will,  however,  prevent  these  sleepers  from  being  used  in  any  other  description  of 
platforms. 

This  platform  has,  like  the  gun  platform,  been  satisfactorily  proved  by  the  Royal 
Artillery  at  Woolwich. 


HECTION  X. 

TRAVBRSRS. 

All  Batteries  of  more  than  three  pieces  should  have  spUnter^proof  Traverses,  to  pro- 
tect the  Gunners  from  the  effects  of  shells.  One  Iwtween  every  two  guns  is  generally 
sufficient.  They  are  made  about  6 feet  tliick  at  base,  and  al>out  6 or  7 feet  high. 
Vide  dg.  5,  Plate  II. 

A passage  2 feet  wide  is  left,  to  enable  the  Gunners  to  get  out  of  the  way  when  a 
shell  falls  in  the  Battery*,  l>etwccQ  the  traverse  and  parapet.  Its  length  should  extend 
to  the  tail  of  the  platforms. 

If  the  Battery  is  subject  to  be  enfiladed,  even  by  ricochet,  as  is  very  common  on 
the  crest  of  the  glacis,  the  traverses  must  l)c  at  least  10  or  12  feet  thick;  and  such 
heing  generally  Sunken  Batteries,  as  Breaching  and  Counter  Batteries,  the  low  er  part 
of  the  traverse  is  left  of  the  solid  ground. 

J.  F.  B. 


SECTION  XI. 

MAGAZINES. 

The  Magazine  recommended  is  that  given  in  figs.  2,  3,  4.  Plate  II.,  as  proposed  by 
Major-General  Pasley. 

The  lean-to  principle  is  preferable  to  that  in  which  the  w*alls  are  carried  up  perpen- 
dicularly. 

The  baulks  should  be  immediately  covered  with  a tarpaulin,  and  every  precaution 
taken  as  to  drainage. 

' A magazine  of  these  dimensions  w*ill  stow  at  least  64  barrels ; or  enough  for  three 
24-pounder  guns  for  one  day,  at  240  rounds  per  day.  There  should  be  a se|>arate 
magazine  for  every  three  or  four  guns,  though  in  the  same  Battery : 6 feet  in  length 
of  magazine  per  gun  is  an  ample  allowance,  at  the  alrave  rate  of  consumption. 

The  entrance  of  the  magazine  should  not  he  less  than  20  or  25  >*ards  in  rear  of  the 
platforms.  In  * Blindage,’  Plate  Til.  fig.  4,  a section  is  given  perfectly  applicable  to 
magazines. 

J.  F.  B. 

TRACING  AND  RXECCTION  OF  A TRIANGULAR  FIELD  MAGAZINE, 

Abridged  from  Major-General  Pasley's  * Practical  Operations  of  a Siege,’  2nd  edition. 

Vide  Plate  II. 

“ This  is  represented  in  the  annexed  diagram,  in  which  the  body  of  the  magazine, 
measuring  19  feet  by  8,  is  supposed  to  have  been  laid  out  parallel  to  the  face  of  the 
Battery. 
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In  preparing  to  place  the  franie*work  of  the  body  of  the  magazine,  the  two  sleepers 
for  recehing  the  stanchions  and  struts  were  laid  parallel  to  each  other,  at  the  clear 
distance  of  6 feet  6 inches  apart,  in  grooves  properly  prepared,  the  former  being  laid 
horizontally,  and  the  latter  at  an  angle  of  45  degrees.  These  occupied  about  13 
feet  of  the  length  of  the  excavation  of  the  body  of  the  magazine,  the  rest  of  which 
belonged  to  the  passage. 

**  When  the  two  sleepers  were  laid,  and  the  stanchions  and  struts  were  connected 
with  each  other,  and  fitted  to  their  respective  sleepers  by  pairs  as  soon  as  possible, 
and  the  stanchions  were  secured  by  wedges  or  otherwise,  to  keep  them  steady  for  the 
present, — the  four  passage  frames  were  then  placed,  one  in  the  direction  of  the 
stanchion  sleeper  produced ; the  other  parallel  to  it,  at  the  distance  of  about  1 1 feet 
to  the  rear,  that  is,  a little  in  front  of  the  alignment  marked  for  the  front  of  the  rear 
trench : the  other  two  were  then  set  up  at  equidistant  inter\*als  l>ctwecn  these  two. 

" This  arrangement  is  represented  in  the  annexed  figure,  in  which  the  Roman 
numerals  I.  and  II.  represent  the  two  sleepers,  shewing  the  mortises  or  notches  for 
the  stanchions  and  struts  of  the  frame>work  of  the  body  of  the  magazine,  wliilst  the 
numeral  figures  1,  2,  3,  and  4,  shew  the  positions  of  the  passage  frames. 


The  sheeting  planks  were  then  introduced  between  the  stanchions  of  the  body 
of  the  magazine,  ami  the  side  of  the  vertical  excavation  adjacent,  until  the  whole 
of  the  suiikeu  part  of  the  magazine  was  lined  with  wood-work  on  that  side:  after 
which  the  upper  was  revetted  by  almut  three  courses  of  fascines;  the  sheeting  and 
fascines  together  licing  so  arranged,  as  just  to  cover  a space  uf  almut  feet  in 
height  from  the  sole  of  the  excavation  upwards.  The  splinter-proof  timl>er8  were 
then  laid,  in  the  interv-als  between  the  triangular  frames  of  the  body  of  the  magazine, 
with  the  font  of  each  resting  on  the  strut  slce)>cr,  and  the  top  of  each  lying  against 
the  uppermost  course  of  fascines.  At  the  same  time,  the  extreme  end  and  the  two 
sides  of  the  passage  were  lined  with  sheeting  planks,  excepting  of  course  that  part  of 
one  side  which  was  left  open  to  communicate  with  the  body  of  the  magazine. 
The  whole  passage,  including  the  extreme  end  of  the  body,  was  there  covered  hy 
spIiater*proof  timbers  laid  horizontally  over  all  the  caps,  which  being  <lone,  the 
timbers  were  to  be  covered  by  tarpaulins. 
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**In  placing  the  sheeting,  fascinca,  ami  timbers,  the  whole  of  the  men  were  required 
to  hand  those  materials,  which  had  previously  ))een  laid  near  the  s|mt.  As  soon  as 
the  above  were  disposed  of,  the  laboarers’  work  again  proceeded  until  the  magazine 
was  finished.  About  three,  and  not  exceeding  four,  men  were  employed  as  rammers^ 
the  remainder  as  diggers  and  shovellers.  In  consequence  of  its  being  iinjtossible  to 
dispose  of  all  the  first  excavated  portions  of  earth  properly,  until  the  magazine  was 
covered  in,  as  many  men  as  possible  were  employed  as  shovellers,  by  whom  (he  1o(MC 
earth,  especially  that  in  i%ar  of  the  magazine,  was  thrown  upon  the  (larapei,  until  it 
attained  the  dimensions  specified.*’ 

For  dimensions  of  the  magazine  see  Plate  II.,  figs.  2.  3,  4. 

SECTION  XII. 

aRMAKKS  ON  SIEGR  BATTERIRS,  FROM  NOTES  OF  MAJOR>ORNVRAt  SIR  J.  F. 

BURGOTNR,  R.R. 

The  most  difficult  operation  of  a Siege  is  the  execution  of  Siege  Batteries,  and 
requires  the  l)cst  Officers  to  be  employed. 

It  is  here  that  regularity  and  system  are  most  particularly  necessary  to  arrange  the 
men  and  stores  in  such  manner  that  there  may  l>e  no  delay  and  confusion. 

The  quickest  mode  of  making  a Battery  (though  but  of  rare  occurrence)  is  by 
raising  the  parapet  entirely  of  materials  brought  from  a short  distance  in  baskets;  or 
with  wool-packs  and  sacks  of  earth,  &c.,  thrown  in.  In  this  way,  the  revetting,  and 
laying  platforms,  can  be  commenced  at  once ; but  the  mode  is  only  applicable  to  a 
small  quantity  of  work,  such  as  a single  Battery  for  a few  guns ; and  even  then,  the 
working  party  must  he  very  strong,  the  arrangements  good,  the  baskets  numerous,  and 
the  supply  of  earth  near  at  hand  and  abundant. 

The  next  quickest  is  the  Half-sunken  Battery,  in  which  the  earth  is  got  partly  out 
of  the  interior  (excavated  to  about  18  inches  deep),  and  partly  the  ditch.  This 
may  be  expeditiously  done,  and  the  stuff  for  the  parapet  sooner  obtained.  The 
most  usual  mode,  however,  is  to  raise  the  Battery  entirely  above  ground  by  excavating 
from  the  ditch. 

The  longest  and  most  iDConvenient  method  is  that  of  the  Full-sunken  Batteiy, 
where  the  interior  is  sunk  to  the  depth  of  the  genouillere,  unless  the  ground,  by  falling 
immediately  from  the  back  of  the  parapet,  prevents  the  excavation  being  so  very  great 
before  the  platforms  can  be  laid,  as  it  must  he  in  level  ground.  In  executing  this 
sort  of  Battery,  care  must  t>e  taken  that  the  natural  ground  does  not  interfere  with  the 
fire  of  the  guns,  and  a very  slight  swell  will  do  this.* 

Piste  I.  fig:.  4.  If  the  Battery  is  on  the  side  of  a hill  sloping  towards  the  place,  the  worit  in  the 
interior  will  l>ecome  excessive;  as  happened  at  the  siege  of  Ciudad  Rodrigo,  where,  at 
the  tail  of  the  platform,  the  depth  to  be  excavated  was  6 or  7 feet. 

RLSTATID  BATTSRY:  BUILT  ON  TRB  NATURAL  SURFACE  OF  THR  GROUND. 

The  best,  the  ordinary,  and  safest  mode — that  of  excavating  the  whole  from  the 
ditch — may  be  done  thus 

The  foot  of  the  interior  slope  of  the  parapet  (which  is  the  regulating  line  in  all 
instances)  is  first  accurately  laid  out;  then  a parallel  line,  at  the  distance  of  29  feet, 
gives  the  interior  edge  of  the  ditch,  Plate  I.  fig.  1. 


* Major>Geaeral  Puley  veiy  judiriously  recommeods,  in  detennining  the  poaition  of  a Gun  Rat. 
tery  for  direct  firing,  that  in  tracing  a Battery,  the  peraon  should  kneel  or  lie  down,  looking  towunla 
the  fortreas,  in  order  to  guard  againit  the  iocqualitiea  of  ground,  and  to  be  certain  that  the  guut  ran 
hit  the  object. 
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The  workmen  to  be  plaretl  along  the  ditdi  on  the  line  a,  4 feet  aitart,  or  5 men 
per  gun. 

The  depth  of  the  ditch  to  be  6 feet,  to  obtain  the  earth  for  the  parapet,  and  the 
task,  (if  that  system  be  adopted,  and  particularly  if  they  have  a double  set,)  which  may 
well  be  4 feet  wide,  and  6 feet  deep,  should  be  complete  in  24  hours.  But  as  that 
would  bring  it  to  a hnish  at  night  (Batteries  being  nearly  always  coraraenced  at 
dusk),  the  ailditional  hours  to  next  morning  will  alford  ample  time. 

A party  of  3 n>en  per  gun  to  be  on  the  berm  to  throw  forward  the  earth  for  the 
parapet,  and  give  a good  l)acking  to  the  interior  res'etment ; they  must  keep  the  benn 
per/ecH^  eUitr  all  night ; this  is  a point  of  great  conse<)ueoce,  and  most  particularly 
to  be  attended  to,  Ijecause  these  men,  being  more  ex]»osed,  are  more  lial)le  to  shrink 
from  their  work.  At  moniing,  the  w hole  of  the  earth  should  be  close  to  the  interior 
revetment,  and  not  a particle  of  it  on  the  berm,  which  can  only  be  done  by  keeping 
the  mca  at  this  work  hrom  the  first,  and  not  putting  it  off  till  the  morning:  they 
should  also  liave  a relief,  or  double  set;  or,  in  other  words,  the  working  |>arty  should 
all  take  their  turn  in  this  dangerous  duty. 

Three  men  per  gun  will  also  be  necessary  for  ramming  the  earth  well,  particularly 
near  the  interior  of  the  parapet : this  also  is  a point  of  great  consequence,  and  very 
apt  to  be  much  neglcctc<l;  the  earth  settles  exceedingly  from  the  conctission  of  the 
firing;  so  much  so,  that  the  merlon  will  sometimes  l>e  seen  almost  entirely  settled 
down,  and  leaving  the  revetting  of  long  fascines  standing  nearly  hy  itself.  In 
Sand-l>ag  Batteries  (where  those  flimsy  materials— sand-bags — are  soon  demolished), 
tlu;  embrasures  cboak,  and  the  merlons  settle  so  that  the  crest  of  the  parapet  is  soon 
reduced  to  a waving  line,  at  most  not  more  than  5 feet  above  the  ground. 

At  one  end  of  the  Battery,  a narrow  ramp  must  be  made  to  communicate  with  the 
ditch,  and  enable  the  reliefs  to  pass  under  cover. 

The  attention  of  the  Officers  will  lie  much  required, 

1st.  To  the  men  in  the  ditch,  that  they  work  hard,  and  do  not  cut  away  from  the 
escarp,  which  they  arc  apt  to  do. 

2nd.  To  the  men  on  the  berm,  and  rammers,  that  they  remain  steady  at  their  post 
and  work.  • 

M'ith  these,  and  the  bringing  up  the  various  stores  r«  iime, — revetting  the  Batieiy, 
— laying  platforms, — and  making  magazines,  Battery  duty  becomes  a most  arduous 
undertaking,  ajul  one  that  requires  nice  management  to  l)e  completed  with  expedition. 

The  French  mode  of  excavating  the  ditch  in  the  shortest  time,  is  hy  a second  row 
of  workmen,  6 feet  from  the  first,  not  covering  but  chequered  with  thent:  thus, 
instead  of  placing  one  row  of  men  3 feet  apart,  which  would  be  crowded,  each 
alternate  man  U moved  out  in  another  line  6 feet  from  the  first ; then,  the  whole 
working  in  one  ilireciion  from  tlie  Battery,  there  will  be  room  for  the  second  row  to 
throw  the  stuff  through  the  intervals  of  the  first.  But  independently  of  the  difficulty 
(which  they  acknowledge)  of  cany  Lug  this  into  execution  in  the  night,  and  perhaps 
under  fire,  the  excavations  will  be  inconvenient  to  work  in  on  tbe  following  clay. 
Hence  a single  row,  4 feet  apart,  is  preferable. 

HALF-8CNKBN  BATTERT. 

Plate  I.  Rg.  2.  In  the  execution  of  these,  a row  of  men,  4 feet  apart,  will  be  wanted  for  the  excava* 
tion  of  the  interior  of  the  Battery,  which  may  be  about  18  inches  deep.  These  men 
will  be  occasionally  interrupted  as  the  revetting  goes  on,  but  not  seriously  so.  The  first 
row  of  fascines  may  be  laid  l>efore  the  excavation  is  commenced,  it  being  understood 
that  the  fascines  of  the  excavated  part  are  to  supersede  the  hurter  of  the  platform. 

The  guns  must  be  all  ready,  with  a good  access  made  to  the  Batteiy,  that  they  may 
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be  run  in  during  the  last  hour  or  two  of  dark,  when  they  will  lie  ^;ainst  the  merlons 
till  the  platforms  are  laid 


PULL'SCNKEN  BATTERY. 

tsic  I.  fig.  3.  It  would  appear,  at  first  sight,  in  these,  that  having  nothing  to  raise  but  the  merlons. 

the  work  would  be  much  diminishetl ; but  the  sinking  of  the  whole  interior  to  a depth 
of  3 feet,  with  a sufficient  passage  to  the  rear,  leads  to  greater  labour  than  tliat  of 
raising  the  parapet  entirely  from  the  ground,  since  a Sunken  Battery  must  have  a 
w idth  of  about  30  feet,  not  to  be  ver)'  crowded  and  inconvenient.*  The  stuff  that 
will  about  complete  such  a Battery  will  he  had  at  the  depth  of  2 feet  6 inches  or  3 
feet,  by  which  we  gain  that  height  of  solid  |>arapet  formed  of  the  natural  ground,  and 
a somewhat  s|)eedier  cover  for  the  men ; but  the  inconveniences  arc  so  great,  on  ser* 
vice,  that  it  cannot  l>e  approved  of,  or  considered  even  the  quickest  way,  for  the  follow- 
ing reasons : — 

1st.  The  men  will  cut  the  1st  trench  to  the  depth  of  3 feet  to  gain  cover,  6 inches 
of  which  must  be  afterw'ards  filled  in  again. 

2nd.  As  the  excavation  enlarges,  the  distance  to  throw  the  earth  becomes  great, 
and  indeed  requires  an  additional  row  of  men. 

3rd.  No  platforms  can  be  laid,  nor  traverses  made,  nor  the  revetment  carried  on, 
nor  even  materials  brought  in,  until  the  excavation  of  much  of  the  interior  space  near 
the  parapet  is  finished : hence  not  nearly  so  many  men  can  l>c  employed  at  the  same 
time  as  in  a Battery  entirely  raised  from  the  ground,  and  the  materials  taken  from  the 
ditch,  where  all  things  may  go  on  together. 

4th.  When  a parallel  is  to  be  converted  into  *sucb  a Battery,— the  most  common 
case  in  which  it  occurs,— the  parapet  must  be  made  up  solid,  and  the  embrasures 
cleared  out  afterwards  :f  in  this,  the  excavation  becomes  considerable,  which  may  be 
easily  conceived  by  adding  to  the  hulk  of  the  embrasure  (as  finished)  that  at  the 
cheeks  which  must  be  removed  to  obtain  a foundation  for  the  lining;  and  remem- 
bering that  the  newly  thrown  up  earth  is  so  loose,  even  when  rammed,  as  to  require 
a great  slope  to  stand  whilst  the  revetting  goes  on:  the  consequence  is,  that  in  the 
impatience  to  open  them,  wliich  appears  at  first  but  a trifling  o|>eration,  they  are 
almost  invariably  badly  done, — in  irregular  ilirections, — and  the  mouth  of  the  embra- 
sure never  so  open  or  so  low  as  it  ought  to  be. 

5th.  The  foundation  will  be  so  uneven  that  the  laying  of  the  platforms  l>ecomcs 
tedious,  and  vety  frequently  ill  done. 

6th.  The  interior  of  the  Battery  is  difficult  to  drain,  always  confined,  and  shells  are 
caught  by  the  reverse  slope  of  the  excavation. 

7th.  Magazines,  being  on  the  level  of  the  natural  ground,  are  not  so  well  covered 
by  the  parapet. 

The  princi(wl  case  w here  this  mode  may  be  advantageous,  and  time  gained,  is  where 
a |>arallel  has  been  made,  and  part  of  it  is  to  be  converted  into  a Battery,  instead  of 
commencing  a f^h  one  in  front:  in  tills  instance  a considerable  part  of  the  work  is 
already  executed,  and  may  be  continued  during  the  day,  whilst  a new  communication 
is  being  made  round  its  rear; — it  is  thus  that  the  Battery  may  be  said  to  l>c  quickly 
executed,  counting  the  time  of  commencing  its  conversion  to  a new  purpose. 


* \Hien  the  fire  of  the  place  it  etUl  able  to  plunge  into  the  Eattcry,  e\en  this  may  not  be  allowed, 
as  the  rear  becomes  to  much  exposed. 

t An  evident  loss  of  time,  and  an  inconvenient  practice : it  can  oolr  he  of  service  when  (be  Battery 
it  to  be  thrown  up  some  tiue  before  it  is  o;>ened,  sad  the  position  rendered  unpenui^r  by  rircunt* 
stances. 
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These  remarks  suppose  the  natural  ground  to  l>c  level  and  perfectly  open  in  front, 
without  any  impediment  to  the  fire:  if  it  falls  greatly  to  the  rear,  there  U a great 
advantage  in  sinking  the  interior.  On  the  crest  of  the  glacis  there  arc  many  reasons 
tlut  make  it  necessary.  (Plate  I.  fig.  6.)  If  the  ground  rises  to  the  rear,  excavation 
is  unavoidable,  but  the  lalxiur  is  enmmtous. — Vide  Plate  I.  fig.  4. 

As  in  Full-sunken  Batteries  the  natural  ground  fornu  the  sole  of  the  embrasure,  it 
cannot  (when  level,  or  rising  towards  the  place)  be  cut  away  to  admit  of  guns  being 
depressed,  as  required  in  Breaching  and  Counter  Batteries,  where  the  platforms  may 
even  have  to  be  raised.  W1ien  this  necessity  for  depression  can  be  foreseen,  care 
must  be  taken  to  leave  the  bottom  of  the  trench  higher  than  at  other  points.  It  is 
always  easy  to  reduce,  not  so  to  replace. 

Note. — The  preceding  details  refer  to  Batteries  perpendicular  to  thdr  line  of  fire, 
or  nearly  so.  It  seldom  happens  that  they  are  required  with  such  an  obliquity  as  to 
render  a Cr^unaillcre  Battery  necessary,  except  on  dykes,  and  l>anks  of  rivers.  At 
Salamanca,  one  instance  occurred  during  the  late  war;  but  there  it  was  cut  out 
of  a heap  or  bank  of  ruins;  thus  greatly  simplifying  the  operation,  which,  when  this 
description  of  Battery  is  built  and  revetted  from  the  ground,  becomes  extremely 
troublesome.  It  has  however  one  advantage,  that  traverses  are  not  so  necessary. 

SECTION  XIII. 

POSITION  AND  CONSTRUCTION  OP  FIELD  BATTERIES. 

Tlic  position  of  Batteries  ought  always  to  be  on  the  most  commanding  and  most 
advanced  points,  in  order  to  discover  the  country  to  the  greatest  possible  distance,  and 
to  produce  a cross  (ire  on  that  space  which  the  enemy  would  have  to  march  over  in 
attacking  the  position. 

If  there  lie  in  front  any  road  or  passage,  which  the  enemy  would  be  obliged  to 
follow,  or  any  grove  of  trees  which  there  is  not  time  to  fell,  or  any  kind  of  cover 
whatever  which  cannot  be  removed  for  want  of  time  and  means, — we  must  begin  by 
marking  the  place  for  a certain  number  of  pieces  to  bear  on  these  objects  in  propor- 
tion to  the  whole  number  of  which  the  Battery  is  to  be  composed,  not  forgetting 
those  which  arc  necessary  to  produce  a cross  hre  corresponding  with  the  other 
Batteries. 

However,  in  the  uncertainty  that  we  must  be  with  respect  to  the  manner  in  which 
the  enemy  may  form  his  attack,  and  how  he  may  dispose  his  line  or  columns, 
it  is  always  advisable  to  mark  some  embrasures  more  than  there  are  guns  in  the 
Battery. 

It  does  not  always  happen  that  the  position  commands  all  parts  of  the  country  in 
Av)iU  and  on  the  flanks, — on  the  contrary,  frequently,  whether  on  the  front  or  flanks, 
the  {lositioD  may  be  on  the  edge  of  a valley  intersected  by  a river  or  rivulet,  the 
passage  which  it  is  necessary  to  defend;  and  the  opposite  banks  are  of  the  same 
height,  and  not  more  than  800  or  900  paces  distant.  In  this  case,  in  advancing  on 
the  salient  points,  the  first  attention  is  to  preserve,  at  least,  equality  of  height  with  the 
op|K)sitc  hank.  But  if  the  slope  in  front  be  not  regularly  formed  cn  glacis,  but 
uneven  or  forming  a double  slope,  the  consequence  is,  that  from  our  position  we 
cannot  discover  all  the  ground  in  front ; — it  will  be  necessary  to  take  down  the  guns  to 
that  part  of  the  slope  that  sees  the  whole  of  the  valley.  As  this  will  be  com- 
nianded  by  the  opjtosile  ground,  and  there  is  little  time  to  cover  the  guns  sutficlcutly, 
wc  must  erect  also  a Battery'  in  its  rear  for  our  heaviest  guns  to  bear  on  the  op|K>sitc 
b}H)t  most  favourable  to  the  enemy,  preserving  an  equal  height,  or  greater,  if  possible. 

Having  CBtablishc^l  the  principal  Battery,  it  is  then  necessary  to  take  into  eonsidc- 
ration  the  principal  dclKutchcs  of  which  the  enemy  might  make  use ; namely,  the 
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great  roads,  bridges  which  cannot  be  destroyed,  or  from  some  reason  prcser\ed,  and 
(he  places  where  he  is  most  likely  to  cross  either  by  fonling  or  {lontoons. 

Wlien  the  ground  of  the  position  is  not  en  glacis,  and  from  the  summit  we  cannot 
ilcfeud  the  slope  in  its  whole  length  to  the  bottom  of  the  >’alley,  irregularities  of  the 
ground  must  be  taken  advantage  of  by  a cross  flanking  Are.  But  it  is  indispensable 
that  the  right  and  left  of  the  Battery  he  covered  by  traverses  from  the  fire  of  the 
opposite  ground,  and  avoid  at  the  same  time  being  commanded  within  grape. 

The  use  of  traverses  being  only  applicable  to  works  intended  to  flank  the  bottom  of 
the  hill,  it  may  be  necessary  to  dispute  the  passages  by  a direct  fire,  from  a Battery 
half-way  down  the  hill:  this  can  only  be  done  by  raising  parapets  to  a sufficient 
height  to  cover  the  carriage  in  its  whole  length,  so  that  it  can  only  be  seen  through 
the  embrasure,  which  need  not  be  very  large,  as  it  is  intended  to  bear  on  only  one 
passage. — (See  Profile  No.  1,  Field  Battery.) 

The  most  expeditious  method  to  form  these  Batteries  is  to  take  the  level  of  the 
ground  for  the  sole  of  the  embrasure. — (Sec  Profile  No.  2.) 

The  Artillery  thus  placed  in  advance  will  retire,  after  having  defended  these 
approaches,  through  the  intervals  of  the  line  of  position. 

If  the  irregularities  in  front  of  the  position  are  not  very  considerable,  instead  of 
advtncing  down  the  hill,  it  will  sometimes  be  sufficient  to  raise  the  guns  2 or  3 feet 
in  certain  directions  (see  Profile  No.  3),  to  discover  the  whole  of  the  slope  and  see 
the  enemy  every  where.  This  will  be  preferable,  particularly  when  we  cannot  so 
advance  without  subjecting  ourselves  to  command  from  the  opposite  heights,  which 
occuions  great  labour  in  forming  traverses  and  sinking  trenches,  to  remedy  the  evU 
of  being  commanded  at  a small  distance. 

VonMtruction. — Proflle. 

The  Thickneta  of  parapets  against  musketry  need  1)C  only  3 or  4 feet. 

To  resist  canon  at  a distance  of  1200  paces,  9 feet  will  be  sufficient;  and  in  all 
cases,  and  at  the  nearest  distances,  12  feet  will  resist  the  nearest  Artillery  used  in  the 
field 

The  Height  of  the  parapet  above  the  platform  in  front  of  the  gun  cannot  exceed 
3 feet,  hut  in  the  space  between  it  is  raised  to  4 feet  4 inches ; — this  relates  to  ground 
not  commanded. — (See  Profile  No.  4.) 

When  commanded,  the  parapet  must  be  raised,  or  traverses  formed,  as  dreum- 
slaicea  may  require. 

The  four  following  profiles  arc  of  the  description  required  lu  the  field  for  Batteries. 


Profile  1. 
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ProfUe  3. 


Profile  4. 


BATTERY  TABLES. 

In  the  following  Tebles  no  difference  U m&de  with  reference  to  Uhour,  tools,  and 
materials  in  the  description  of  Battery,  whether  Elevated,  Sunk,  or  Half-sunk;  one 
sufficient  allowance  being  made  for  all  in  any  soil  except  bard  gravel  or  rock : 
20  feet  length  of  parapet  per  gun,  or  23  feet  per  mortar,  is  allowed  for  each  piece; 
and  is  taken,  with  its  lalmur,  tools,  and  materials,  as  the  unit.  A like  quantity 
is  assumed  for  each  ci>aulemeDt,  and  one-third  for  each  traverse,  on  accoui't  of 
additional  labour,  &c.,  in  the  extra  length  of  parapet  it  entails,  as  well  as  in  its  own 
construction : in  Breaching  and  Counter  Batteries  }rds  per  traverse  is  given. 

The  gun  and  mortar  are  placed  on  the  same  footing,  as  the  work  in  the  3 extra 
feet  in  the  Utter  may  be  set  against  that  in  the  embrasure  of  the  former.  Full 
allowance  is  made  for  waste  in  fascines  and  sand-bags:  the  apparently  excessive 
demand  for  the  Utter  is,  however,  the  result  of  much  experience  in  the  Held. 

In  Gabion  Batteries,  a full  revetment  of  gabions  has  been  omitted  as  objectionable; 
but  as  there  arc  cases  when  enough  may  be  obtained  for  one  row  on  the  ground,  and 
the  rest  completed  with  fascines,  or  sand-bags,  provision  has  been  made  for  this 
in  Table  II. 

BATTERY  TABLE  I. 


DIMBN8I0K8  FOR  SIBGK  BATTERIES. 


ft.  la. 

ft.  h. 

Thickness  of  parapet  at  top  . 

18  0 

Slope  of  platform  . per  foot 

0 Q\ 

Height  of  parapet* . . . . 

7 6 

Interior  slope  of  parapet, — ) 

Distanceofembrasuresfrom  *1 

from  Jth  to  Jrd  height . j 

’» 

centre  to  centre  . . . J 

Snperior  slope  . . per  foot 

0 1 

Interior  opening  of  embrasure 

2 0 

Dittomortarbatteries,wben 

Exterior  ditto  k thick- 1 

reversed  . . per  foot 

' 

ness  of  parapet)  . . / 

Exterior  ditto  mortar  batte- 

1 

Height  of  gcnouill^re,  fori 

rics,  if  not  revetted,  per  ft. 

■ 

travelling  carnage  . . j 

Height  of  genouill^e,  for  \ 

2 3 

Distance  of  traverae  from 

. 

garrison  carnage . . . j 

|>arapet 

Width  of  berm  ..... 

3 0 

Length  of  traverse  « that 

Depth  of  ditch 

6 0 

of  platform  . . . . J 

' 

Width  of  ditto  at  top  . . . 

24  0 

Breadth  of  traverse  at  base  . 

7 0 

Ditto  ditto  at  bottom . . 

12  0 

Ditto  ditto  at  top  . 

4 0 

Platform  fortravelling  carriage 

Ivongtlj 

IB  0 

Length  of  cpaulement,.— ' 

Breadth 

12  0 

sufficient  to  protect  the 

Ditto  for  garrison  carriage 

rear  of  the  battery  . . 

Length 

15  0 

Mortar  platforms,  from 

Breadth 

12  0 

centre  to  centre  , . 

* In  Hftlf.flunkcD  U%tt«riea,  Sft.  6 to.  or  Oft.  In  Sunken  Rattchu,  Sft. 
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CONSTRUCTION  OR  BATTKRIR8  ROR  THB  DR8TRUCT10N  OK  THE  DRKRNCRS. 


I'nTcrus;  not  including  PUtfornwi  or  MugaxiDca. 


^ 111 

S tJuoa 
and 

S Epaule- 
menls. 

3 Guns 
and 

3 Epaole- 
raents. 

4 Gan*, 

3 Epaule* 
ments, 
and 

I Traverse. 

6 Guns, 

8 K|uuile* 
ments, 
and 

3 Traverses. 

Unit. 

Unit  X 4. 

Unit  X s. 

Unit  X 6^. 

Unit  X 8|. 

. 3 

12 

15 

19 

26 

} 

60 

75 

95 

130 

. 18 

72 

90 

114 

156 

. 6 

24 

30 

38 

52 

. 12 

48 

60 

76 

104 

3 

12 

15 

19 

26 

. 1 

4 

5 

6 

8 

. 3 

12 

15 

19 

26 

2 

4 

6 

8 

12 

. 20 

„ 

„ 

1 

„ 

„ 

„ 

1 

1 

.. 

» 

.. 

} 

96 

120 

152 

208 

} (12) 

24 

24 

24 

24 

. 168 

840 

1008 

1232 

1624 

T „ 

M 

.. 

48 

96 

3 

12 

15 

19 

26 

rs  18 

72 

90 

114 

156 

21 

84 

105 

133 

182 

. 6 

24 

30 

38 

52 

. 15 

60 

75 

93 

130 

3 

12 

15 

19 

26 

6 

24 

30 

38 

52 

2 

4 

6 

8 

12 

. 20 

n 

1 

„ 

ft 

„ 

. 1 

1 

>4 

„ 

„ 

800 

3200 

4000 

5067 

6934 

} (300) 

600 

600 

600 

600 

„ 

48 

96 

} '■ 

" 

- 

600 

1200 

. 12 

48 

60 

124t 

200t 

} 

68 

85 

108 

148 

|l  (>2) 

24 

24 

24 

24 

i 119 

644: 

763} 

924: 

1024: 

12 

48 

60 

76 

104 

600 

2400 

3000 

4400t 

6400t 

^|(300) 

600 

600 

600 

600 

KAHCINB  BATTERIES. 

p S«ppen,  or  Acting  ditto ; Rcvetters 
Line ; Diggers,  Shovellers,  Raratuers, and  As* 
sisting  Revetters 

Total  labour  . 


Pickaxes  . . 

Shovels  . . . 

Rammers  . . 

Hand  saws . . 

Fascine  mallets 
Tracing  pickets  for  embrasures,  4 feet  long 
Small  ditto  *] 

Crow-bar 
50-fcet  tape 
Field  level 


^ per  Battery 


Revetting  I 
eacbcpaul 

Pickets  for  ditto,  4 feet  long  . . . 


SAND'BAO  BATTERIES. 

r Supers,  or  Acting  ditto ; Revetters 


Total  labour  . 


Pickaxes 

Shovels 

Rammers • . 

Hand  mallets 

Tracing  pickets  for  embrasures,  4 feet  long 
Small  ^tlo  *1  r . . . . 

5o"pe  ;;;; 

Field  level  J L • • • • 

*1  Revetting  parapet 

«*  j I » ^ u 1 I a>id  embrasures 
Suid-b,*.,  1-ta.hel 

J each  epaulcmcnt 
Gabions,  3' X 2^  diameter  .... 
(Sand'h^s  for  traverses,  if  gabions  cannot  1 
be  had) 


GABION*  BATTERIEB. — UPPER  BALK  PASCIKB. 

Labour  and  Tools. — Vide  ' Fascine  Batteries/ 
C Gabions,  3'  x 2'  diameter 


Fascines,  18' x 10" 


embrasures 
jvetting  end  « 
epaulement 


UPPER  BALK  RAND-BAG. 

Labour  and  Tools. — Vide  ‘ Sand-bag  Batteries/ 

^ r Gabions,  3'  x 2'  diameter 

a I f Revetting 


•s  I Sand>bags,  1 -bushel 


and  embrasures 
Revetting  end  of 
eucli  cpaulcmcDt 


* Or  cMk.  Hoef  and  pork  ticrcea,  or  rum  hogabcsdi,  give  dimenaiona  neareat  to  tboae  of  tlic  gabiotw. 
t Including  for  traveraea.  t Including  fur  Ute  ends  of  the  epaulcmenta. 

N.B.— For  Conunuaicatiooa  with  the  Parallel.— add  per  5 ft.  in  length,  1 labourer.  I tnciDg  fascine,  I pickaxe,  I aborcl. 
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BATTERY  TABLE  IIL 

C0N8TBt?CT[0N  OP  nREACHING  AND  COUNTER  BATTERIES. 


Labour,  Tools,  and  Materials,  for  Paranet  and  Trareraea ; 
not  inciudiiiE  Platforms  or  MaifOsuK-a. 

Ill 

S Gnna. 

S Gant. 

4 Guns 
and 

1 Trarcne. 

6 Guns 
and 

3 TtBTeraea. 

' Sappers,  or  Acting  ditto 

Unit. 

6 

Unit  X 9. 
12 

2 J 

Line ; as  Labourers,  according  to  localities  . 

» 

” 

a 

Total  labour  . . 

6 

12 

18 

28 

44 

r Pickaxes 

C 

12 

18 

28 

44 

Shovels 

6 

12 

18 

28 

44 

CroW'bars 

1 

2 

3 

4 

6 

1 • 

Hand  saws 

1 

2 

3 

4 

6 

H 

Fascine  mallets  .......... 

3 

9 

12 

18 

Field  level,  per  Battery 

1 

„ 

„ 

f» 

_ 50'ft.  tape,  ditto  

1 

If 

» 

ft 

r Fascines,  18'  x 10"  diameter 

7 

21 

33 

52 

.S 

Pickets  for  ditto,  4 feet  long 

150 

231 

364 

•i 

Sap  gabions,  33"  x 20"  diameter,  for  para>  1 

24 

72 

112 

176 

]»els  and  embrasures  ...  . . . j 

fialiions,  for  traverses,  3'  x 2^  diameter  . . 

48 

48 

96 

, Sand'bags,  Ubushel 

100 

200 

300 

400 

600 

* ApitUcd  io  Togla,  only  to  pickutea  and  ahovda. 
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BATTERY  TABLE  IV. 


Magasinca  for  3 Gtroa.  at  340  rounds  per  Gun. 
See  Plate  11. 

Maguinea. 

2 

3 

4 

Sapjiers;  Revetters  and  Builders  ....... 

B 

12 

16 

Line ; Labourers  to  ditto 

6 

12 

18 

24 

„ Diggers,  Shovellers,  and  Rammers  to  Magazine 

10 

20 

30 

40 

H forming  communication  with  Battery  . . . 

16 

32 

48 

64 

Total  . . 

36 

72 

108 

144 

Pickaxes  

12 

24 

36 

48 

Shovels  . 

14 

28 

42 

56 

Rammers  

3 

6 

9 

12 

Mallets,  band 

2 

4 

6 

8 

Saws,  hand 

2 

4 

6 

8 

Hammers,  large,  claw 

2 

4 

6 

8 

Spikes,  G-inch 

50 

100 

150 

200 

Gimlets  to  ditto 

2 

4 

6 

8 

§ 

' Baulks,*  10'  X 6"  X 6" 

Sills,  (1  cap  and  2 ground,)  15'  x 6"  x 6"  . . . . 

Stanchions, t 6|'  x 6"  x 6" 

30 

60 

90 

120 

II. 

3 

6 

9 

12 

5 

10 

15 

20 

11 
1 ^ 

Mining  frames  and  sheeting  plank.  Bays  complete  . 

3 

6 

9 

12 

Tarpa^n,  17' X 12' 

If  revetted  internally  (the  back  and  1 end)  with 

1 

2 

* 

4 

PUliki  only  t pUtoks  15'\  x I'x  1)" 

9 

18 

27 

36 

■■  

7 

14 

21 

28 

j Fascinea  only : fascines  15' 1 x 10"  diameter  . ... 

10 

20 

30 

40 

..  7'/ 

9 

18 

27 

36 

1 Half  ^scinc,  half  plank ; fascines  15' 1 x 10"  diameter  . . 

6 

12 

18 

24 



9 

18 

27 

36 

planks  15' X I'x  14" 

6 

12 

18 

24 

Gabions  only ; gabions  3'  high  x 2^  diameter 

22 

44 

66 

88 

Half  gabion,  half  plank ; gabions  do.  do.  ......  . 

14 

28 

42 

56 

planks  15' X I'x  1^" 

6 

12 

18 

24 

Sand'bags  only ; sand-bags,  bushel 

450 

900 

1350 

1800 

Half  saml-bsg,  half  plank ; sand-bags,  bushel 

300 

600 

900 

1200 

planks  15' X I'x  1|"  . . . . 

6 

12 

18 

24 

* Ocncnl  PwJct  mentioo*  linn  then,  however,  the  French  cipcrimeoU  »t  Nets  bear  oat  the 

judgroent  at  Sir  /.  F.  Burgnpir,  from  whom  the  •cnntljng  ii  taken  u tuffickat  when  covered,  u 

Bhewn  in  the  tnmsvcTBc  Mctioo  of  thU  magwrine. 

t Not  including  tenona.  It  u ua luncU  that  the  itaachioDa,  cap  till,  and  ground  aill,  are  aent  with  mor- 
tiaea  and  tenons  complete. 
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BATTERY  TABLE  V.— Vine  Plate  III. 


Labour,  Tooli,  anti  Matrriais.  for  iitjrtaff  (ealy)  Ptatfomu  i 
(>un  and  Mortar  Rallrrii'a. 


COMMON  OBLUNO  PATTERN. 

r Carjjcmfra 

J Labourers,  cutting  trenches,  &c.  &c.  . . 

I Total  labour  . 


' Atlzcs  . . . 
Axes,  broad  . 

„ pick . . 
Augers,  J-ln. , 

• Levels,  Held  . 
Kaiumcrs,  earth 
Saws,  hand  . 
Spades  . . . 

__  Wrenches,  screw 


Gun.  Mortar. 


r llurters  • * ti> 

J2' 

. 

Sleq>er8  • . . . .S 

18' 

8' 

Planks g 

12' 

8' 

Side  ribands  . . . ^ 

18' 

8' 

Screw-bolts  (10"  x f")  and  nuts 


X 6"  X 6" 

X 6"  X 5" 
X X 3" 
X 9"  X 2" 


1=’ 

ill 

Guos  or  Mortars. 

2 

3 

4 

6 

2 

4 

6 

8 

12 

2 

4 

6 

8 

12 

4 

8 

12 

16 

24 

1 

2 

3 

4 

6 

1 

2 

3 

4 

6 

2 

4 

6 

8 

12 

2 

4 

6 

8 

12 

1 

2 

3 

4 

6 

2 

4 

6 

8 

12 

2 

4 

6 

8 

12 

2 

4 

6 

6 

12 

2 

4 

6 

8 

12 

1 

2 

3 

4 

6 

5 

10 

15 

20 

30 

ri8* 

36 

54 

72 

108 

l Ht 

16 

24 

32 

48 

2 

4 

6 

8 

12 

f 10* 

20 

30 

40 

60 

1 8t 

16 

24 

32 

48 

* Gun  platform.  t Mortar  platform. 


BATTERY  TABLE  VI. 


MADRAS  PLATPORMS.-^VIDK  PLATE  III. 


labour.  Tools,  ami  Materials ; la)'ing:  onljr. 

® s 

S.^f 

2 

3 

4 

6 

r Carpenters 

. 

2 

4 

6 

8 

12 

i 

Laliourcrs,  cutting  trenches,  &c.  &c. 

2 

4 

6 

8 

12 

- 

Total  labour  . 

4 

8 

12 

16 

24 

f Axes,  broad 

1 

2 

3 

4 

6 

,,  pick 

2 

4 

6 

8 

12 

zVugers,  l-inch 

2 

4 

6 

8 

12 

Ilammers,  claw,  large  .... 

1 

2 

3 

4 

6 

s ■ 

Levels,  Held 

1 

2 

3 

4 

6 

i- 

Mallets,  hand 

1 

2 

3 

4 

6 

Kamnicrs,  earth 

2 

4 

6 

8 

12 

Scrcw-<lrivcr8 

2 

4 

6 

8 

12 

_ S}uules 

2 

4 

6 

8 

12 

■ Side  pieces,  complete 

2 

4 

6 

8 

12 

Trail  piece,  ditto 

1 

2 

3 

4 

6 

Head  piew,  or  front  transom  . . 

1 

2 

3 

4 

6 

Transoms,  centre  and  rear  . . . 

2 

4 

6 

8 

12 

•c 

Sleepers,  10  R.  long 

1 

2 

3 

4 

6 

„ fl  ft.  3 in 

1 

2 

3 

4 

6 

„ 6 R.  6 in.,  and  pivot . . 

1 

2 

3 

4 

6 

„ 6 R 

1 

2 

3 

4 

6 

Iron  tie-l)oU  and  nut 

1 

2 

3 

4 

6 

Screws — 5-inch:  No.  231  . . . 

24 

48 

72 

96 

144 
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RATTERY  TABLE  VII. 

LlSCrr.'COLONKL  AI.DKRS0N'»  Of>r  PLATFORM.  VIDE  PLATE  IV. 


Laliour,  TooU,  and  Material* ; UfinR  onijr. 

li 

it 

_s 

2 

3 

4 

6 

18>PT.  PLATFORM,  FOR  GVNA  UN 
TRAVELLING  CARHIAOKE. 

' Carpenters 

3 

6 

9 

12 

IR 

2 . 

LalHiurers,  cutting  trenches,  Ac.  Ac.  . 

2 

4 

6 

8 

12 

■3 

Total  labour  . . , 

5 

10 

15 

20 

30 

r Axes,  broad 

1 

2 

3 

4 

6 

„ pick 

2 

4 

6 

8 

12 

Angers,  j|>incb 

2 

4 

6 

8 

12 

Gimlets  (to  Uinch  screw)  .... 

2 

4 

6 

8 

12 

Ilanmiers.  claw,  large . . . . . . 

1 

2 

3 

4 

6 

S 1 

Ia'vcIh,  Held  ......... 

1 

2 

3 

4 

6 

Mallets,  hand 

2 

4 

6 

8 

12 

Mauls,  pin 

1 

2 

3 

4 

6 

Kaumiers.  earth 

2 

4 

6 

8 

12 

Scrcw*drivcrs 

2 

4 

6 

8 

12 

^ Spades  

2 

4 

6 

8 

12 

r Joists 

54 

108 

162 

216 

324 

■f 

Dowels 

216 

432 

648 

864 

1296 

Iron  pins 

10 

20 

30 

40 

CO 

m 

Iron  shoes 

10 

20 

30 

40 

60 

_ Screws  to  ditto.  Dincb,  (No.  206) . . 

20 

40 

GO 

80 

120 

BATTERY  TABLE  VIII. 

LIEDT.-COLOSEL  ALDKRMON's  8 AKD  10»INCH  MORTAR  PLATFORM. 
VIDE  PAOE  144. 


Labour,  TooU,  and  Matcriala;  lanng  onlv. 

1 

a 

2 

3 

4 

6 

<: 

' Carpenters 

2 

4 

6 

8 

12 

Labourers,  cutting  trenches,  Ac.  Ac.  . 

2 

4 

6 

8 

12 

■3 

Total  labour  . , . 

4 

8 

12 

16 

21 

' Axes,  broad 

„ pick 

1 

2 

3 

4 

6 

2 

4 

6 

8 

12 

Augers,  I'inch  ........ 

2 

4 

6 

8 

12 

Hammers,  elaw,  large 

1 

2 

3 

4 

6 

H 

Levels,  field  

1 

2 

3 

4 

6 

Mallets,  hand 

2 

4 

6 

8 

12 

Mauls,  pin 

1 

2 

3 

4 

6 

Rammers,  earth 

2 

4 

6 

8 

12 

Spades 

2 

4 

6 

8 

12 

Joists  

27 

54 

81 

108 

162 

V.  ■ 

Dowels 

108 

216 

324 

432 

648 

5 

s? 

iron  pins 

10 

20 

30 

40 

60 

Digitized  by  Google 


158 


BLINDAGE. 


BLINDAGE. 

Prior  to  the  Wars  of  the  Revolution,  Cormontaingnc’s  section,  Plate  I.  fig.  1,  seems 
to  have  been  regarded  as  the  model. 

But  the  difficulty  and  expense  of  procuring  such  a quantity  of  12}-incb  haulk  as 
would  l>c  required  for  a tolerably  large  garrison,  and  the  inconvenience  and  labour  in 
managing  such  weighty  beams,  sugg^estedto  M.  de  Senomiont  the  arrangement  given 
in  fig.  2.  Though  it  has  not  been  tested  by  experiment,  those  hereafter  detailed  leave 
no  doubt  as  to  its  sufficient  strength ; it  is  given  here  as  worth  recollection  when  only 
scantling  can  be  obtained ; but  it  must  he  w'ell  bridged  and  stiffened  laterally ; and 
it  is  recommended  that  almut  one  plank  in  ten  be  let  a foot  into  the  wall,  at  earh 
end,  as  at  o,  fig.  4. 

By  the  ex|>eriinents  at  Doiiay,  in  1826^29,  it  appears  that  with  reference  to 

HOnirONTAI.  BLINDAGE, 

1st.  A single  course  of  naked  contiguous  beams  12"xl2",  with  a bearing  of 
161  is  not  proof  against  shells*  on  a range  of  670  ytirds ; it  may  stand  the  first 
shell,  but  not  a second  on  or  near  the  same  place. 

2mL  Neither  is  such  a course  of  lieams  secured  by  a single  layer  of  fascines, 
brushwood,  &c.,  as  no  lateral  resistance  is  made  to  the  shell,  wluch  easily  pierces 
through  this  covering. 

3nl.  But,  one  such  course  is  perfectly  proof  when  covered  by  two  layers  of  fascines, 
crossing  each  other,  (without  any  earth  or  dung;)  or  even  by  2^  feet  of  dung,  with, 
out  fascines. 

4th.  Also,  one  course  of  such  beams,  6 inches  apart.f  Is  proof,  if  covered  with  two 
of  crossed  fascines;  or  one  of  fascines,  and  40  inches  of  earth;  or  by  a course  of 
baulks  12"  x 12",  lud  touching  each  other. 

SLOPING  BLINDAOBS. 

Baulks  20'  6"  long,  12"  x 12",  6 inches  apart,  and  naked,  arc  not  proof;  neither 
are  they  so  with  one  layer  of  fascines;  hut  they  are  perfectly  so  when  covered  with  a 
course  of  contiguous  beams  of  the  same  scantling ; or  by  a bed  of  earth,  firom  3'  6" 
to  6'  thick,  as  in  fig.  4,  Plate  III. 

The  Blindages  that  resisted  the  shock  of  the  shell  were  all  proof  against  the  hurst, 
ing:  the  action  of  which  last  seemed  much  less  energetic  than  that  of  the  shock. 
This,  it  is  to  l>e  observed,  is  an  important  principle  in  the  constniction  of  casemates. 

Hence,  all  Blindages  may  be  considered  proof,  made  of  12"  x 12"  scantling,  with  a 
l)caring  of  ICJ  feet,  if  covered  with  two  crossed  courses  of  fascines ; or  with  3 to  6 
feet  of  earth;  or  with  a second  course  of  contiguous  lieams,  also  12"  x 12".  The 
latter  would,  however,  occasion  a great  consumption  of  materials  not  easily  pro- 
vided. 

Tills  conclusion  is  supported  by  the  fact,  that  at  the  siege  of  Antwerp,  in  1832,  a 
mortar  batteiy  18'  x 12'  in  the  clear,  roofed  with  one  coarse  of  6i"-*7i"  spars,  three 
courses  of  fascines,  and  3'  to  4'  of  earth,— on  side  walls  of  five  stanchions  8"  x 16", 
and  S.inch  framing, — stood  proof,  though  struck  by  many  shells ; whilst  a gun  batterj-, 
built  in  like  manner,  except  that  no  provision  was  made  against  the  side  thrust  of 
the  shells,  fell  at  the  first  blow,  and  disabled  the  gun  beneath  it.  There  are  other 


* Size  and  cle^'fttian  not  > pre<^umetl  from  the  context  to  be  B-inch  »heIU  At  45*^,  at  tcaat. 
t An  9.inch  ahell  woutd  find  ito  way  through,  if  farther  apart. 
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precetlenU  and  experiments  recorded  by  Driobek  in  his  ' Taschenbuch.*  on  the  requisite 
strength  for  Blindages  agiunst  ILinch  shells;  but  there  is  nothing  in  contravention 
of  the  principles  laid  down  above. 

Dlindaget  madt  vith  Small  Scantling. 

The  following  experiments  were  also  made  at  Douay: 

1.  Two  courses  of  5‘6"x5’6''  scantling,  2</ 6"  bearing;  the  pieces  C|  inches 
apart,  and  covered  by  one  layer  of  fascines,  without  earth. 

2.  Ditto,  but  tlie  pieces  in  the  lower  course  contiguous. 

3.  One  course  of  b’2"  scantling,  with  18'  3"  l>earing;  pieces  touching  each  other, 
covered  with  a bed  of  saucissous,  and  -10  inches  of  earth. 

Nos.  1 ami  2 were  penetrated  by  shells*  at  890  yards. 

No.  3 was  broken  by  only  two  shells  out  of  the  fifteen  that  reached  it;  hence  it  is 
too  weak  ; but  the  experiment  is  sufficient  to  shew,  that  small  scantling  may  be  use<l 
when  larger  tiinl)cr  cannot  be  had. 

In  the  following,  the  preceding  data  have  been  assumed  as  the  basis  of  constntetion. 

Blindages  may  l>e  required  for  Batteries,  Magazines,  Stores,  Hospitals,  or  Barracks. 

When  for  Gun  Batteries,  Plate  II.  gives  the  details,  if  behind  a full  parapet.  The 
side  farthest  from  the  enemy  only  is  made  spIinter>proof  by  6>inch  seantliug,  wedged 
in  between  the  stanchions,  as  at  c,  fig.  2,  and  the  whole  secured  by  gabions.  The 
stmts, y,  are  indispensable  to  resist  the  side  thrust  of  the  shells.  The  heart  of  the 
outer  side,  g,  is  built  up  with  dry  mbble  to  relieve  the  planking  from  the  lateral  pres* 
sure. 

When  a Battery  is  to  be  placed  behind  a Barbette  Parapet,  such  as  A c,  fig.  2, 
Plate  III.,  perhaps  only  18  feet  thick,  there  will  be  some  difficulty  in  forming  a face 
for  the  height  above  the  low  crest,  o,  that  would  be  proof : if  formed  of  ordinaiy  tim* 
ber,  as  was  done  at  the  siege  of  Dantzic,  (vide  Laisne,  2d.  edit.  p.  421,)  and  as  given 
in  the  * AidC’M^oire  ^ I'usage  dcs  Officiers  d’Artilleric,*  1844,  it  could  scarcely  he 
less  than  8 or  9 feet  thick,  and  would  thus  occasion  considerable  waste.  It  is  therefore 
best,  in  this  case,  to  complete  the  barbette  section  to  that  of  the  full  parapet  as  given 
in  Plate  II.,  by  withdrawing  24  feci  from  the  cordon,  so  as  to  liare  18  feet  thickness 
of  parapet  and  6 feet  exterior  slope ; revetting  the  interior  of  the  parapet,  and  the 
cheeks  of  the  embrasures,  as  shewn  in  figs.  1,  2,  Plate  III.  We  are  then  in  the  posi* 
lion  of  Plate  I.,  and  the  Blindage  can  be  completed  exactly  as  before.  The  thickness, 
d,  df  must  depend  on  the  fire,  either  direct  or  oblique,  to  which  the  battery  will  be 
exposed. 

In  Dziobek’s  ' Taschenbuch ' some  account  is  given  of  a Blinded  Mortar  Battery 
u&ed  at  Antwerp,  1832,  but  not  with  sufficient  detail  to  enable  a drawing  to  be  made. 
It  would  probably  be  the  Gun  Blindage,  open  at  both  ends,  much  on  the  principle  of 
the  casentated  mortar  batteries  at  Coblenz,  which  are  little  more  than  borol>*proof 
piazzas. 

For  Magazines  attached  to  Siege  Batteries,  vide  * Battery.’  M^en  they,  or  stores, 
are  to  be  placed  in  houses  for  defence  of  places,  dry  cellars  will  be  best,  properly  pro* 
tccteil  aljove. 

Blindages  for  Hospitals  or  Barracks  arc  best  made  in  low  strong  buildings,  with 


* Size  and  cie^ation,  u before,  not  apeeifted;  aeitber  ta  the  nature  of  the  timber:  io  the  arcount 
of  thr«c  experiments  in  the  * Aido.U^moire  h l’aaa|re  dc  I'Artillerie,’  IS44,  oak  ii  mentioned;  hut 
it  is  shewn  above  that  the  aections.  Plates  II.  and  11I.«  are  strong  enough. 
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walls,  if  possible,  not  less  than  3 feet  thick,  though  this  seldom  occurs  but  in  ecclesi- 
astical or  other  public  buildings,  where  however  the  walls  arc  lofty.  If  a low  second 
story  can  be  arranged  uuder  the  same  cover,  so  much  the  better.  WlieQ  UHiidagct 
are  to  he  iohabite<l,  the  sand,  earth,  &c.,  should  he  kept  from  falling  through  by  a 
course  of  sand-bags,  as  at  g,  fig.  3,  Plate  I. 

Splintcr-proofr,  either  for  hospitals,  barracks,  or  stores,  can  be  made,  as  in  Plate  111. 
Ag.  3,  wide  enough  for  a man  to  lay  down  in,  at  the  rear  of  the  retaining  wall  of  a 
rampart ; or  agtunst  the  counterscarp,  on  a side  not  likely  to  be  attacked.  When, 
however,  the  site  can  be  reached  by  shells,  or  when  a magazine  is  wanted,  Ag.  4, 
Plate  III.,  is  the  smallest  that  can  be  advisably  constructed. 

If  a building  has  to  be  blinded  horizontally,  as  in  Plate  1.,  the  external  abutments 
can  be  obtained  by  running  the  splinter-proofr  or  l>omb-proofs  rouud  it,  that  will  be 
required  for  barracks,  &c. 

The  following  Tabic  gives  some  little  information  as  to  what  is  splinter-proof. 


Numbert  and  Rangt  q/*  Splint ert,  giten  bg  Frmch  and  PruMtian  Shells, /ront  Erperiments. 


French  and  Prussian  Denom**. 

c. 

32 

pr. 

50 

e. 

27 

pr. 

25 

f- 

22 

lo 

c. 

16 

pr. 

c. 

15 

c. 

12 

Approx,  diam.  in  English  inches. 

lOf 

8| 

8* 

Q 

B 

m 

n 

Bursting  charge,  ths.  . . . 

8 

2* 

2-rii 

B 

1 

i 

i 

i 

Number  of  splinters  . . . 

22 

10—15 

18 

14—16 

33 

18—19 

21 

16—17 

22 

17 

Weight  of  greatest  splinter,  Its. 

16 

9 

.. 

2* 

2 

.. 

Ditto  of  smallest  ditto,  oz. 

10 

13 

5 

2 

No.of  splintersweighingmore  1 
than  2|  tbs. j 

22 

18 

28 

17 

19 

14 

Extreme  range  * of  splinters,  1 
yards / 

750 

500 

420 

350 

•• 

•• 

R.  J.  N. 


* The  French  aplinter*  ranged  from  6so  to  (KM  yardi.  In  the  sboTC, ' c.’  ii  centimetre,  and  * pr.’ 
the  peculiar  duhIc  the  Germans  have  of  denominating  their  mortars  and  bowitcers,  which  has  a very 
different  meaning  from  our  term  of  'pounder.*  Their  7*pr.  howitxcr  has  the  same  calibre  as  their 
SS-pr.  gun,  of  which  the  shot  weighs  *i4  lbs.  Prussian,  the  7tt>s.  being  the  assumed  weight  of  a stone 
ball  of  the  same  diameter.  The  splinters  of  the  lU-pr.  and  7*pr>  did  not  penetrate  a 3]>uKb  board, 
close  to  them : those  of  the  ss-pr.  and  M-pr.  did.  The  nature  of  the  wood  is  not  stated. 
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BLOCK. » 


WEIGHT  OF  BLOCKS,  AND  SIZES  OP  THKIB  PBOPBR  BOPB8. 


Wood. 

Iron. 

Mct.1. 

I.en^h 
of  block. 

Single. 

Double. 

Treble. 

f..enEtli 
nf  block. 

Hingle. 

l>oublc. 

Trcljle. 

Length 
of  block. 

single. 

Double. 

Treble. 

inches. 

20 

tbs. 

9200 

tbs. 

142-00 

Iba. 

19200 

inches. 

tba. 

tbs. 

... 

inches. 

tba. 

tba. 

tba. 

24 

67-00 

] 06-00 

14I>0U 

i 22 

57-00 

84-00 

13000 

21 

5100 

78-00 

108-lK) 

20 

49-00 

72-00 

104  00 

18 

35-00 

56-00 

78-00 

17 

27-00 

45-00 

65-00 

15 

19-00 

34-00 

40-00 

14 

1600 

28-00 

37-00 

12 

10-50 

17-00 

26-00 

11 

8-25 

13-00 

18-00 

9 

22-00 

10 

6-00 

10-00 

MOO 

8 

16-00 

9 

4-50 

7*75 

9-00 

7 

17-00 

20-00 

7 

14-00 

25-00 

7 

2-25 

3-75 

6-00 

6 

16-00 

6 

12-00 

18-00 

6 

1-72 

2-75 

4-50 

5 

11-00 

5 

7-00 

14-00 

5 

1-25 

1-50 

2-25 

4 

4-00 

4 

4-00 

4 

■75 

1-00 

1-25 

G.  B. 


BLOCKADE,  MILITARY. — Ab  r rule  for  Blockading  a Fortress,  and  rc> 
ducing  it  without  a siege  operation,  and  elTectually  confiniug  the  garrison  within  the 
works,  by  a circle  of  fortified  posts,  the  following  narrative  of  the  Blockade  of  Pain- 
peluna  is  taken  from  Sir  John  Jones’s  * Journals  of  Sieges.* 

The  duties  of  the  Blockade  were  confided  to  Lord  Dalhousic,  with  the  Gth  and 
7th  Divisions  of  Infantry  . 

“ For  the  more  effectual  confinement  of  the  garrison  of  Pampeluna,  and  to  strengthen 
the  ftxmt  of  the  blockading  corps,  the  Marquis  of  Wellington  ordered  works  to 
be  thrown  up  all  round  the  place,  on  the  nearest  heights  favourably  situated  to  com- 
mand the  several  roads  and  communications.  Nine  redoubts,  calculated  for  garrisons 
from  200  to  300  men  each,  were,  in  consequence,  immediately  marked  out  on  com- 
manding points  from  1200  to  1500  yards  from  the  fortress.  The  redoubts  were 
ordered  to  be  made  of  a strong  field  profile,  and  to  be  armed  with  the  French  field 
guns  captured  at  Vittoria,  firing  through  embrasures. 

**The  investing  force  furnished  strong  parties,  wluch  worked  by  regular  reliefs 
throughout  the  day ; but  the  greater  portion  of  the  labour  wras  performed  by  the 
peasantry  of  the  country,  put  into  requisition  for  this  service  by  the  Spanish 
authorities. 

” Neither  the  peasantry  nor  the  soldiers  received  any  working  pay;  nevertheless, 
through  a vigilant  superintendence,  and  the  etertionsof  the  Officers,  the  whole  chain 
of  redoubts  was  speedily  in  a state  of  defence.  Garrisons  were  allotted  to  the  several 


VOL.  I. 


* Aa  uaed  in  the  Navy. 
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9 

81 

8 

8 

7i 

64 

54 

5 

44 

34 

34 

3 

24 

2 

14 

14 
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works,  which  were  kepi  in  them  constantly  prepareil  to  receive  am!  repel  any  attack ; 
but  the  remainder  of  the  blockading  force  was  either  p1acc<l  tmder  coi-er  in  the 
villAges,  or  hivottackc<!  on  favnurahle  spots  just  without  the  lire  of  the  place ; the 
whole,  however,  being  in  constant  readiness  to  form  under  arms  at  their  several  alarm 
posts  on  the  first  intimation  of  the  garrison  making  a sortie. 

“ In  the  middle  of  July,  Marshal  Soult  lieing  lit  march  with  a very  strong  force  to 
the  relief  of  Pampeluiia,  it  l»ccamc  necessary  to  concentrate  all  the  British  and  Portu- 
guese forces  in  the  Pyrenees  to  oppose  him  ; and,  in  consequence,  the  blockade  was 
transferred  to  the  Spanish  Army  of  Resenc  of  the  Coude  de  Ahbhal,  and  subsequently, 
on  the  28th  July,  was  entruste<l  to  Don  Carlos  dc  Espana,  with  a force  of  SiMiiiianls 
not  exceeding  8000  or  9000  men. 

**  Under  these  circumstances,  increased  exertions  were  made  to  strengthen  the 
several  defences  of  the  blockading  line. 

**  Several  buildings  near  the  place  were  barricaded  and  fonued  into  strong  advanced 
posts;  the  passage  along  the  roads  was  obstructed  in  various  places;  (leches  W(*re 
thrown  up  to  protect  the  guards,  and  signal  posts  were  established  to  conimunicate 
intelligence  and  orders  round  the  whole  blockading  circle. 

*‘At  the  period  when  the  army  of  Marshal  Soult  had  penetrated  to  within  a few 
miles  of  the  fortress,  tn«l  a desperate  sortie  might  naturally  he  e>lifctcd,  all  the 
advanced  posts  were  reinforced  at  night,  and  chains  of  sentries  were  pusherl  out  in 
advance,  to  guard  against  surprise  on  the  passage  of  an  indhidual,  and  the  whole 
hloekading  force  remained  under  arms,  prepared  to  repel  any  powerful  effort.  These 
precautions  succeeded  in  preventing  a single  communication  of  any  kind  passing 
between  tlic  garrison  and  the  force  engaged  for  their  relief,  on  the  28th,  29th,  and 
50th  July,  almost  within  view  of  the  ramparts. 

“The  Blockade  of  PamiH'hma  having  l>een  well  regulated,  admitted  of  no  brilliant 
actions  ; hut  the  duties  and  la1»ours  of  the  troops,  in  consequence  of  the  smallness  of 
their  numbers,  were,  from  its  commencement  to  its  termination,  constant  and  great. 
Their  vigilance  never  relaxed  fur  a moment,  and  iu  every  sortie  the  garrison  was 
firmly  met  and  quickly  repulsed. 

“ This  Blockade  is  probably  a solitary  instance  of  the  investment  of  a large  place, 
situated  close  to  its  own  frontier,  having  been  so  successfidly  maintaineil,  for  the  long 
period  of  three  months,  as  to  preclude  the  garrison  from  once  communicating  with, 
or  receiving  intelligence  from,  their  friends. 

“On  the  other  hand,  the  French  Governor.  Baron  Cassan,  is  justly  entitled  to  the 
highest  degree  of  praise,  for  having  tlriven  off  his  submission  till  the  latest  possible 
moment,  by  inducing  his  garrison  to  l>e  satisfied  with  very  slender  rations  of  inferior 
food;  and  under  such  circumst.vnces  to  perfomi  the  duties  of  a blockaded  place,  with 
far  mure  than  the  usual  vigour  and  activity." 


BTiOrKHOUSE. — The  Blockhouse  occupies  much  the  same  place  in  temporary 
works  that  the  Tower  docs  in  permanent  fortification:  though  the  former  is  by  no 
means  so  secure  from  destruction,  as  it  may  be  fired  by  carcass  rockets,  or  by  howitzer 
carcasses,  or  rendered  untenable  by  smoke-balls.  Hence,  the  best  application  for  a 
Blockhouse  is  as  the  Keep  to  a field-work,  or  iu  the  occupation  of  a jiomt  not  easily 
accessible  to  the  enemy. 

In  the  designs  given,  therefore,  no  provision  has  been  made  for  storing  ammunition 
as  if  fur  an  inde}>endent  work,  conceiving  (hat  a small  cx(>cnse  magariiie  under  the 
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floor  will  suffice  for  immediate  defence,  leaving  the  basement  available  as  a barrack' 
room,  or  as  a store  generally. 

Tlie  description  of  Blockhouse  given  in  Plate  I.,  and  in  Plate  II.  figs.  1,2,3,  has  the 
great  advantage  over  those  of  the  ordinary  form*  of  protecting  its  balients ; and  if  the 
hinged  planks,  g,  fig.  2,  be  turned  up,  a respectable  machicoulis  is  obtained. 

In  Plate  I.  the  upper  story  is  pierced  for  -I  carronades  or  other  light  ordnance,  fitted 
with  brcechiug  as  on  l>oard  ship. 

In  Plate  It.  figs.  1,  2,  3,  no  artillery  U supposeil  to  be  necessary,  but  tbe 
musketry  of  the  upper  stor}'  will  Are  over  and  extend  beyond  the  work  : in  jigs.  4,  5, 
the  s]>here  is  entirely  limited  by  the  works  in  front,  to  which  it  is  the  keep. 

Besides  these,  however,  there  are  various  other  forms  and  constructions;  sometimes 
hexagonal  (as  at  Mondragon,  near  Guipuscoa,  North  Spain),  with  a sunken  basement, 
a ground'floor,  and  a flat  roof  with  loopboled  parapet  walls,  projecting  as  machicoulis. 
The  following  are  the  main  details  of  a square  American  Blockhouse  on  the  Fish  River, 
near  the  mouth  of  the  Madawaska.  Basement,  and  ground>floor,  each  26' x 25'  in 
tbe  clear;  the  former  lined  with  masonry,*— the  latter,  as  well  as  the  upper  story,  of 
logs,  18"  square  in  ground-floor,  12"  square  in  upper  ston.'.  Height  of  each  story 
10  feet;  92  loopholes;  roof  hipped,  with  a dormer  window  on  each  side;  cm* 
brasures  in  upper  story,  one  on  each  side ; stories  conformable, — the  upper  projecting 
3 feet  all  round,  as  machicoulis,  beyond  the  ground-floor,  and  thus,  32'  x 32' 
within. 

When  hatches  are  made  in  the  roof  for  the  escape  of  smoke,  they  should  be  grated, 
to  prevent  grenades  or  combustibles  from  being  thrown  in ; and  when  in  an  exposed 
situation,  tbe  roofs  should  be  covered  with  unc,  sheet  iron,  or  (tu  in  Canada) 
with  tin. 

Windmills  generally  occupy  prominent  points  of  ground ; and  when  large,  and 
otherwise  suitable,  the  lower  part  may  be  turned  to  account  as  the  basement  for  a 
Blockhouse. 

For  the  general  management  in  building  with  logs,  vide  voL  U.  * Carjxintry we 
merely  observe  here,  that  in  the  largest  Blockhouse,  the  logs  can  be  raised  and  easily 
placed  in  their  exact  position  by  a common  derrick  and  guys. — Vide  * Derrick.' 

R.  J.  N. 


BOAT. — Under  this  head  are  given, — Plate  I.,  Lines  for  a Ship's  Launch ; Plate  II., 
Carronade  Rtments  for  ditto;  Plate  III.,  Lines  for  a Foiir^^ared  Gig;  Plate  IV.,  Lines 
for  a Dingy. 

To  avoid  errors  from  the  small  scale  of  the  Plates,  the  following  Tables  of  dimen- 
sions are  appended,  which  have  l>eeQ  measured  from  authentic  drawings  on  a large 
scale : every  thing  is  given  in  inches  to  the  nearest  quarter. 


Stories  conforouihle. — upper,  pmjrrting  m DisehicoulU  all  round,  beyond  ground-floor. 
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DIMENSIONS  OP  BOATS. 


Tlic  Launcti. — Plate  I. 


The  Foiir-oared  Gig. — Plate  III. 
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Tlic  Ding}'. — Plate  IV. 


Vertical 

Seetiona. 

O 

A 

B 

1 C 

1 

9 

a 

4 

5 

O 

6» 

Ihataneea 

between 

Vertical 

Detwem  4 and  C 1 

4 to  5 

Seetiona. 

14 

f o 

304 

30 

27t 

SI 

304 

2<H 

97} 

2*4 

904 

304 

il 

a 

294 

27] 

S3 

14 

29 

97] 

954 

90 

104 

*94 

b 

27 

24] 

194 

10 

264 

34} 

90} 

IS] 

5 

97 

- 

* 6 ia  the  atem  of 

L ^ 

214 

>9 

134 

*4 

*14 

184 

134 

04 

1] 

214 

" 

the  Imm£,  not  a 
renieal  aection. 

f VM' 

304 

99 

97} 

2*1 

904 

m 

. 

Va  «174 

u 

I vx 

344 

„ 

,, 

•, 

„ 

2*4 

304 

*6} 

91} 

>74 

VbwSil 

VY 

304 

S9l 

sai 

SI 

'• 

•• 

•• 

Vd=994 

VZ»14  =wx 

L VZ 

244 

33 

90 

214 



” 

*• 

" 

” 

ZdslS 

R.  J.  N. 


Digitized  by  Coogie 


Digitized  by  Coogle 


BOMliARDMENT. 


165 


NoU. — It  has  Wn  found  coiiTenient  to  cut  a perfect  boat  (conformable  with 
Plate  Hi.)  in  two,  athwart,  dividing  the  length  nearly  into  two  equal  parts, — for  the 
purpose  of  conveying  them  more  easily  over  lUfftcnlt  romls, — or  from  one  lake  or 
river  to  another.  The  ends  arc  closed  by  a partition  to  each  |>ort,  and  are  Htted  with 
eyes,  through  which  a bolt  or  iron  bar  is  drop|>ed.  When  the  two  halves  arc  thus 
joined,  tliey  make  an  excellent  boat ; and  when  sc]>aratc,  not  a bad  diug>'. — Editors. 


BOMBARDMENT.*— ““  It  may  be  useful  to  consider  the  nature  and  cflicicncy 
of  bombarding  towns,  and  also  the  proi>er  employment  and  real  value  of  mortars  in 
the  attack  of  fortresses. 

“To  bombard  a town  U merely  to  shower  down  ii|>on  it  shells,  carcasses,  roc'kcts, 
hot  shot,  and  other  incendiary  missiles,  to  bum  or  destroy  the  buildings,  and  kill  the 
inliabitants,  leaving  the  fortiiicatious  untouched.  In  a well-constnictcd  place,  the 
military  exiierience  few  casualties  under  a Uombardment ; they,  as  well  as  the  powder 
and  stores,  being  lodged  in  buildings  by  their  construction  proof  against  the  elTects  of 
liiissUes;  and  cousc({uently,  lioth  the  ga^n^0Il  and  defences  arc  nearly  as  efficient  at 
the  conclusion  as  at  the  commencement  of  a Hombardraent.  Being  so,  it  is  apparent 
such  mode  of  attack  can  never  succeed,  except  against  a very  small  place,  where  bomb- 
proof cover  cannot  Im*  obtained;  or  where  the  Govenior  is  a weak  man,  whose  sense 
of  duty  yields  to  his  feelings  of  humanity  ; or  that  his  garrison  be  insufficient  to  keep 
the  inliabitants  in  subjection,  under  the  miseries  indicted  on  them.  The  first  was  the 
case  at  buurlHin,  w here  want  of  shelter,  and  the  apprehension  of  the  principal  jwwder 
magazine  not  being  fully  bomb-proof,  were  alleged  by  the  Governor  as  the  causes  of 
his  capitulating.  The  two  latter  apply  in  their  full  force  to  Copenhagen,  and  at 
Husliing  the  attack  was  latterly  prosecuted  in  the  manner  of  asiegc.and  the  Governor 
capitulated  on  account  of  a breach  having  been  nearly  formed  in  the  face  of  the  left 
bastion ; so  that  casual  circumstances  alone  gave  effect  to  the  Bombardment  at  those 
places. 

“ To  reduce  a place  by  a regular  siege  is,  in  other  words,  to  direct  every  effort 
against  the  fortifications,  the  garrison,  and  the  armament,  leaving  the  inhabitants  and 
the  buildings  unmolested.  This  mode  of  attack  is  certain  in  its  effects,  but  requires 
that  the  Kugincers  should  be  provided  with  considerable  assistance;  whereas.  Bom- 
bardment is  au  operation  of  no  Engineer  science,  and  might  lie  carricfl  into  effect  by 
the  Artilier)'  Officers  without  Engineers,  nearly  as  well  as  with  them. 

“ That  Bonibardmcut  is  not  availing  against  a Governor  who  is  firm,  innumerable 
examples  might  be  citctl;  but  suffice  three  well-known  facts. 

•'  In  1757,  Frederick  of  Pnissia  bombarded  the  large  and  populous  city  of  Prague 
for  twenty-two  days,  in  such  a furious  manner,  that  the  town  was  nearly  destroyed, 
and  the  inhabitants  suffered  so  severely,  that  they  rose  in  gciicral  rebellion,  and 
attempted  to  force  the  Governor  to  surrender;  but  he  remaineil  steady  to  his  duty, 
hung  two  of  the  princijial  Senators,  and  by  his  firmness  gave  op|K)rtunity  for  the  Imltic 
of  KoUin,  which  obliged  the  King  to  retire  from  before  the  ]ilace.  In  1793,  equal 
firmness  was  shewn  by  the  Dutch  Governor  of  WilHamstadt,  under  a furious  Bom- 
bardment ; and  the  French,  having  truste<l  to  mortars  alone  to  re<luec  the  place,  failed 
ill  the  attempt.  The  third  is  that  of  Gibraltar,  which  was  bombarded  for  two  years 
previously  to  the  attack  by  the  junk  ships,  in  1782;  but  who  ever  heard  General 


* Tbii  Articir  cckuUU  of  dcUched  extract*  from  the  Nutca  of  ibr  work  ou  Siege*,  by  the  late 
Slnjur-Genend  Sir  Joim  T.  Jonca,  K.E. 
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Eliot  allude  to  the  sufferings  of  his  garrison  the  enemjr's  shells  as  a soffideut  cansr 
for  even  thinking  of  a surrender  ? 

A strong  objection  to  Bombardment  as  a general  sj'stem,  is  the  difficalty  of 
effecting  it  at  a distance  from  the  sea,  or  the  depdts  of  a State.  Some  idea  of  the 
great  quantity  of  carriage  required  to  keep  up  a Bombardment  for  a considerable  time, 
say  100  da)-8  (the  town  of  Landau,  with  scarcely  a bomb-proof  in  it,  resisted  a violent 
Bombardment  for  80  days;  and  the  little  fort  of  Andaye  for  68  days;  and  therefore 
a large  place  with  casemates  may  be  supposed  capable  of  almost  an  indefinite  resist- 
ance), may  be  formed  from  the  facts,  that  in  1759,  Admiral  Rodney  threw  into  llavrc- 
dc-Gracc  19,000  heavy  shells,  and  1150  carcasses,  in  52  hours,  to  destroy  a few 
boats  ; that  in  1792,  the  Duke  of  Saxe  Teschen  threw  into  lille,  in  140  hours,  with- 
out effect,  30,000  hot  shot  and  6000  shells  ; that  in  1795,  Pichegru  threw  3000  shells 
into  Manlieim  in  16  hours,  and  5000  shells  into  the  Fort  of  the  Rhine  ; and  at  Copen- 
hagen, in  1807,  in  3 days  of  a partial  heavy  firing.  6412  shells  and  4966  shot  were 
expended,  besides  carcasses ; and  at  Flusliing,  in  36  hours,  the  land  batteries,  and  gun 
and  mortar  boats,  threw  about  8000  shot  and  4000  shells  into  the  devoted  town, 
besides  5000  shot  thrown  into  it  by  the  fleet. 

“ On  the  score  of  humanity,  such  a system  of  attack  should  be  avoided  wherever 
possible.  The  cruelty  of  it  is  inconceivable  to  those  w ho  have  not  witnessed  its  effects, 
which  fall  chiefly  on  the  aged,  the  infirm,  and  the  helpless;  and  it  is  surely  unworthy 
of  a powerful  people  to  seek  for  success  by  the  destruction  of  private  pro|>erty,  and 
the  mutilation  of  women  and  children,  when  they  might  command  it  by  a scientific 
proceeding,  harmless  to  ell  but  those  in  arms.*  It  may  therefore  he  useful  to  make 
some  obsenations  on  its  employment  In  the  mode  most  likely  to  render  it  efficient 
which  is  considered  to  be  an  auxiliary  to  the  regular  attack. 

**  Id  that  character,  Hombanlment  can  never  be  otherwise  than  extremely  sen'icc- 
ablc  : and  now  that  it  is  fully  understood  how  much  the  sure  and  speedy  reduction  of 
a fortifie<l  place  depends  on  the  quantity  of  ordnance  employed  in  the  attack,  and  how 
very'  much  the  expenditure  of  ammunition  has  increased  with  the  strength  of  guns 
and  mortars,  expeditions  will  be  very  differently  provided  from  those  sent  out  during 
the  late  war;  and  instead  of  armies  being  accompanied  with  an  inadeqimte  battering 
train,  and  inadequate  ammunition  for  any  species  of  attack,  It  is  likely  Officers  in  com- 
mand will  request,  and  the  Government  willingly  fimnish,  sufficient  supplies  for  both 
Bombardment  and  a regular  Siege. 

**  Bombardment  might  go  hand-in-hand  with  the  regular  attack.  Tlie  mortar 
batteries  might  t>e  established  at  distances  from  1 500  to  1800  yards  from  the  place,  to 
open  at  the  same  time  as  those  of  the  first  parallel,  and  fire  over  the  workmen  carry- 
ing forwanl  the  regular  attack.  If  their  fire  succeed  in  inducing  the  Governor  to 
surrender  on  the  4th  or  5(h  day  of  the  attack,  a most  important  advantage  will  have 
been  gained  ; but  if  the  Bombardment  fail  of  terri^'ing  the  garrison  into  submission, 
the  army  will  be  equally,  or  perhaps  farther  advanced  in  their  operations  for  forcing 
into  the  place,  than  if  no  Bomhardmeut  had  been  attempted. 

“This  double  operation  might  be  effected  without  any  proportionate  increase  of 
labour  to  the  troops,  as  the  works  of  the  regular  attack  being  only  500  or  600  yards 


* After  (he  surrenrlrr  of  Ath,  in  I74S,  in  conaequenre  of  a furioua  Bomhardment  from  Marahal 
Saxe,  It  waa  ur^d  afraiiut  the  Governor,  on  hia  trial,  and  admitted  l>7  him,  that  only  fourteen  of  hia 
garrisiiit  bad  hern  killed. 

Ak  the  uliuightrr  of  the  inhabitants,  and  the  desolaCioD  of  the  ;>laee,  are  described  by  eve.witnesaea 
as  having  been  drrndful  to  behold,  some  judgment  may  be  formed  from  this  statement  of  the  usually 
comparative  suffcriiig  of  Uie  suld^  and  eitiseo  under  a Bombardment. 
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from  the  place,  would  naturally  engroas  the  ettentiou  of  the  garrison,  and  the  mortar 
batteries,  in  their  more  distaut  situations  of  1500  or  1800  yards,  would  probably 
escape  o1>scrs’atioD.  or  at  all  events  be  considered  of  such  minor  im|>ortauce  as  to  be 
little  molested  by  lire,  and  might  l>e  erected  by  the  peasantry. 

“ It  U,  however,  to  be  most  particularly  understood,  that  the  means  of  Bombard- 
ment must  not  detract  from  the  meuiia  for  the  regular  attack,  nor  those  of  the  latter 
diminish  tlie  means  of  Bombardment.  There  must  be  no  mixture  of  the  operations; 
each  must  Ije  kept  perfectly  distinct. 

**  Far  letter  will  it  prove  to  give  the  preference  to  either,  and  make  it  imwcrfuHy 
eflicicnl,  than  to  make  two  weak  ctforts.  Success  from  cither  should  only  be  exiiectcd 
from  its  own  full  powers  to  command  it. 

A regular  attack  may,  in  some  degree,  be  abridged  by  tbc  skill  or  boldness  of  a 
Commander;  but  the  success  of  a Bombanlmcnt  depends  altogctbcr  ui>on  its  own 
efforts  l>eing  ))owerfuI,  unceasing,  and  maintained  in  their  greatest  fury  till  the  pro- 
posed effect  be  produced. 

**  To  Immbard  a considerable  place  in  a manner  really  efficient,  at  least  GO  mortars 
or  howitzers  thoidd  l>e  put  in  liatlery,  and  it  would  lie  better  that  the  number  were 
100.  They  should  fire  without  intermission  throughout  the  day  and  night;  and,  with 
that  view,  be  furnished  with  at  least  200  rounds  each  per  day.  Any  increased  numbers 
of  mortars  used  at  a Bombardment  would  not  necessarily  increase  the  ex|>enditiire  of 
ammunition,  as  a certain  number  of  rounds  fired  in  three  days  front  100  mortars,  is 
infinitely  more  likely  to  terrify  a Governor  and  population  into  submission,  than  the 
same  nuiiiljcr  of  rounds  fired  in  six  days  from  50  pieces.” 

VALUE  OP  MORTARS  AT  A SIEGE. 

” As  instniments  to  be  used  in  furtherance  of  the  regular  attack,  mortars  are,  how- 
ever, highly  useful,  and,  in  some  cases,  indispensably  necessary  ; particularly  to  search 
Indiind  and  knock  down  the  defensive  traverses ; to  drive  the  garrison  out  of  their 
retrenchments,  and  carry  destruction  and  disorder  thruugh  every  {Mirtiun  of  their 
interior  defensive  expedients;  to  tease  and  harass  the  guards  an«l  tirailleurs,  bum  the 
barracks,  storehouses,  and  depdts  of  provisions ; tear  up  bridges,  break  down  dams 
and  sluices,  explode  expense  magazines,  and  annihilate  many  earthen  defences,  not  to 
be  affected  by  shut.  As  weapons  of  personal  annoyance,  they  arc  also  of  great  use 
by  their  vertical  fire,  both  great  and  small;  for  instance,  in  a confined  advanced  work, 
shells  from  a few  mortars  will,  Ixuudes  destroying  the  defences,  cause  innumerable 
casualties,  if  it  l>e  kept  fully  garrisoned;  or,  if  to  avoid  loss,  the  enemy  keep  but  few 
men  in  it,  the  work  becomes  open  to  assault. 

” A few  pierriers  and  mortars,  at  the  siege  of  Bajados.in  1812,  would  have  had  such 
an  effect  on  tbc  Picurina  redoubt ; and  heavy  shells  would  readily  have  destroyed  the 
dam  of  the  inundation,  and  dislodged  the  defenders  from  the  bridge.  Indeed,  to 
attempt  to  carry  on  a siege  without  the  aid  of  mortars,  can  only  be  compared  to  a man 
volunteering  to  fight  a formidable  antagonist  with  one  arm  tied  up. 

**Al  a regular  siege,  as  well  as  at  every  other  attack,  a judicious  mixture  of 
the  several  natures  of  ordnance  seems  to  be  the  proper  medium.  The  proportions  of 
each  iniLHt  x'ary  acx;ording  to  the  nature  of  the  attack;  but,  when  battering  trains  arc 
fitted  out  without  a precise  object,  it  would  seem  advisable  to  have  one  mortar  or 
howitzer  w'ith  every  four  guns  in  large  trains,  and  one  mortar  with  every  three  guns 
in  small  trains,  adding  one  pierricr  to  every  tiiree  mortars.  It  is,  however,  submitted 
to  the  Artillery  Officers,  if  it  would  not  l>e  still  better  that  a proportion  of  one-pouiid 
or  half-pound  balls  should  be  addeil  to  their  Nicge  ammunition,  in  wliich  case  mortars 
of  every  diouiclcr  would  be  available  as  pierriers.” 
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STREMOTH  or  ARCHES. 

“The  strength  of  masonry  is  far  greater  in  southern  than  in  northern  climates 
whilst  the  concussion  produced  by  the  fall  of  shells,  at  equal  distances,  and  of  equal 
weights,  must  l>c  the  same  in  all  climates  and  in  all  ages : why,  therefore,  do  arches 
of  magazines  give  way  wore  frequently  now  than  in  former  wars  ? It  can  only  be 
accounted  for  from  the  fact,  that  in  the  pro]>ortion  that  one  shell  was  fired  into  a 
place  in  those  days,  we,  in  our  bombardments,  throw  fifty  into  a place.  Substance 
is  now  required  much  l>eyond  that  essential  for  strength.  It  is  not  sufficient  that  an 
arch  have  all  the  requisite  proportions  to  resist  the  shock  of  the  heaviest  shell,  and 
the  piers  a force  to  bear  it  up,  or  the  roof  a pitch  to  keep  it  dry;  it  must  also  bare 
hulk  over  it,  to  adroit  of  the  repeated  abstractions  of  substance,  caused  by  numerous 
shells  striking  it  in  rapid  succession.  Each  shell  blows  away  a portion  of  the  covering 
of  the  arch,  and  if  their  fall  be  so  continuous  as  to  prevent  fresh  covering  bcuig  laid 
on,  they  speedily  penetrate  to  the  masonr)* ; after  which  each  shell  carries  away  2 or  3 
inches  thickness  of  the  brick-work,  and  in  a few  rounds  the  equilibrium  of  strength  of 
the  arch  is  destroyed.  As  soon  as  that  is  eflTected,  a shell  striking  any  part  of  the  sur- 
face, shakes  the  arch  through  and  through,  and  after  a time  H is  shaken  dovra-t 

“ That  a Immb-proof  arch  should  be  kept  extremely  well  covered,  is  therefore  fully 
as  important  to  its  resistance,  as  that  sufficient  dimensions  he  given  to  the  arch  itself. 
Officers  in  future  must  take  precautions  against  the  increasc<l  use  of  Artillery  of  the 
present  day,  and  no  longer  trust  to  dimen-sions  derived  from  the  experience  of  the  wars 
of  Louis  XIV.  In  tmaUplaees,  like  Fori  Bourbon.,  no  magazine  thould  have  ten  than 
8 or  10  feet  q/*  matonry  and  earth  over  it»  arch;  and  every  Governor,  during  a Bom- 
hanlment,  ought  most  sedulously  to  enforce  the  immediate  restoration  of  every  portion 
of  earth  blown  away  by  the  fall  of  shells.** 


BOOM. — The  consideration  of  this  subject  becomes  important  from  the  increased 
necessity  of  guarding  against  the  sudden  attacks  of  steamers,  upon  rivers  and  harbours, 
especially  at  remote  points. 

Booms  may  l>e  applied  either  to  bar  access  to  a harbonr  or  river ; or  to  cot  off  the 
retreat  of  the  enemy,  should  the  entrance  have  been  effected  by  surprise. 

Like  Abattis,  Palisading,  &c.,  before  field-works,  Booms  should  never  be  left  unpro- 
tected, and  should  he  immediately  under  fire  of  a batter)',  or  of  a man-of-war,  and  its 
guard-boats  on  the  look-out. 

It  is  conceived  that  the  most  effectiud  check  to  a ship’s  progress  would  bo  given 
by  the  partially  elastic  opposition  of  hemp  cable  Booms ; but,  as  these  arc  liable  to  be 
quickly  destroyed,t  those  of  chain,  floated  by  logs,  and  moored  a.s  occasion  requires, 
seem  to  be  most  advisable,  at  least  for  the  exterior  line,  reserving  hemp,  if  admissible, 
for  those  in  rear.  It  is  unsafe  to  trust  to  a single  line  of  Boom  in  the  main  channel : 
a chance  or  a well-directed  shot,  or  the  impetus  of  the  vessel  in  unusnally  strong 


* The  Author  once  had  in  hia  poascasion  a memorvidiun  miule  on  the  apot  by  an  (>Acer,  that  an 
arrh  of  IS  feet  apan  and  2 feet  9 inches  thick,  without  any  eovcrin(^,  reaisted  two  ahocka  of  iS-inch 
■iiclla  Bucccaaivciy,  at  the  aiege  of  Fort  George,  in  Minorca. 

t A heaey  ahell.  falling  on  a bomb-proc^  arch  well  eovered  with  earth,  baa  been  known  to  caoae 
turh  a coocuaaion  ua  to  make  winc-glaaaea  jump  off  a dinner  table  in  a caacmate,  without  injury  to 
the  arch. 

t ‘A  rarpenter'a  mate— a hanil  aaw  and  a lump  of  greaae,*— formed  a atanding  part  in  arrange- 
menta  for  cutting  out  vetacla  In  the  late  war,  when  hemp  cablet  were  commoner  than  thoae  of  ehain. 
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winds  and  ti<les,  &c.,  &c.,  may  defeat  the  best  calculatiuna  of  sufficient  streng;th;  hut, 
with  the  check  received  from  the  first,  if  at  all  adequate  to  its  duty,  it  would  l>e 
scarcely  likely  for  any  vessel  to  have  way  enough  to  break  a second,  or,  at  most,  a 
third,  wliich  should  )>e  placed  at  short  distances,  say  from  50  to  100  yards  apart  in 
rear, — or  perhaps  only  sufficient  for  two  large  boats  to  row  past  each  other  freely. 

Even  when  there  is  no  perceptible  rise  and  fall  of  tide,  a Boom  must  not  be  strained 
too  tightly,  as  the  ' passive  resistance  * of  the  dead  weight  of  the  slack  portion  would 
be  lost.  On  the  other  hand,  if  too  loose,  the  vessel  will  easily  pass  over  it. 

Generally  speaking,  the  allowance  necessary  for  the  rise  and  Ml  of  tide  will 
give  Bulfident  play.  In  figs.  1,  2,  where  a length  of  Boom  of  aboot  300  yards  has 
been  assumed,  and  where,  as  in  figs.  3,  4,  5,  there  may  be  a rise  and  fall  of  18  feet  in 
a depth  of  100  feet,  there  will  be  upwards  of  50  or  55  feet  between  the  extreme  poai* 
tions  uf  the  Boom  at  ebb  a,  a,  and  young  flood  6,  b. 

Booms  need  not  necessarily  extend  entirely  across  an  entrance;  shallow  or  other* 
wise  inaccessible  parts  may  be  omitted,  or  else  blocked  up  by  much  lighter  chains 
than  arc  necessary  for  the  main  channel.  A trifle  will  keep  out  a gnn*boat, — not  so 
a firsUrate,  or  a large  steamer.  A Boom  may  he  kept  constantly  down,  in  whole 
or  part,  as  the  urgency  of  the  case  requires.  Not  to  impede  the  navigation  unne* 
cessarily,  the  100  yards  over  that  part  which  will  be  deep  enough  for  vessels  entitled 
to  enter,  can  be  withdrawn  to  either  side  entire;  or  to  both,  in  halves,  ready  to  be 
replaced,  d,  figs.  1, 2. 

To  give  perfect  facility  for  throwing  a Boom  across  at  any  moment,  an  express 
establishment  will  be  necessary,  according  to  the  extent  of  the  obstacle,  of — 

t.  A party  familiar  with  the  operation. 

2.  Housing  for  these  ; and  for  stores  when  not  immediately  wanted. 

3.  Protection  fur  both — afloat  and  ashore,  including  guard-boats. 

4.  Moorings;— a distinct  charge  from  the  above,  generally  devolving  on 
Harbour  Masters. 

The  first  three  will  be  disposed  of  at  once,  if  a man-of-war  be  specially  assigned  to 
this  duty;  or,  at  all  events,  a hulk,  not  only  armed,  but  fitted  with  the  common 
arrangements  of  timber  ships,  or  breakwater  vessels,  for  readily  passing  out  the  logs, 
chain,  &c.,  &c.  If  ancboretl  near  the  opening,  it  would  probably  afford  ail  the  pro- 
tection that  could  be  required,  as  well  os  many  facilities  for  general  harbour  duties, 
and  the  Police  and  Revenue  Services.  The  timber  can  either  be  rafted,  mooretl,  and 
left  afloat ; or  else  stowed  avray  below.  This  sort  of  provision  is  the  least  ex)>rnsive, 
so  much  l>eing  left  available  when  no  longer  required  for  this  serrice.  It  is  best  suited 
for  the  defence  of  small  ports.  But,  if  from  the  importance  of  the  harbour  or  river, 
or  other  causes,  au  establishment  must  be  made  ashore,  it  will  probably  amount  to  a 
small  barrack,  store-sheds  to  receive  the  l>oom,  boat-house,  batteiy-  and  appointments 
complete,  and  perhaps  a small  fioatiug  dock,  or  a pier,  should  it  be  necessary  to  keep 
the  Boom  afloat,  and  in  readiness. 

The  moorings,  at  perhaps  1 00  yards  laterally  apart,  will  have  nothing  peculiar : the 
buoys  must  be  solid,  as  in  a dark  or  misty  night  they  arc  easily  scuttled  as  usually 
built ; the  Boom  must  be  quite  independent  of  these  lost  as  to  buoyancy. 

DETAILS  or  eONSTRDCTION  FOR  CHAIN  BOOMS. 

It  is  here  assumed  that  it  is  to  be  a continuous  chain,  supported  by  wooden  floats 
of  sufficient  buoyancy  to  offer  some  resistance  to  the  whole  lacing  readily  submerged ; 
and  of  such  a sliape  as  shall  not  expose  a flat  surface  abruptly  to  the  waves. 

Tlic  cheapest  materials  will  be  condemned  masts,  and  the  lai^r  yards  and  spars  of 
meu-of-war,  cut  into  suitable  lengths,  as  short  as  may  lie  convenient,  and  with  inter- 
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vals  not  exceeding  3 feet ; so  (hat  should  any  one  piece  be  carried  away,  no  very  large 
chasm  may  be  made  by  the  drooping  of  (he  unsupported  part.  The  chain  should  be 
attached  to  these  junks  of  masts  by  cer^  strong  staples,  well  secured,  alternating  with 
small  chain  lashings  ; for  if  this  be  at  all  feebly  done,  it  will  be  a weak  point  at  which 
the  very  shock  may  destroy  all,  without  a single  thing  being  broken  or  disturbed, 
except  the  staples  or  other  fastenings  being  started. — (See  tig.  7.) 

When  a Uoom  is  to  be  a pennanent  affair,  and  no  old  masts  are  to  be  had,  it  may 
be  advisable  to  build  solid  cylindrical  floats,  well  hooped,  of  the  required  dimensions, 
just  as  masts  arc  constructed. 

When  of  a ten»porary  character,  and  the  sacrifice  of  material  is  to  be  avoided, 
square  baulks,  lashed  together  with  chain,  instead  of  being  hooped,  may  l)e  substituted 
for  the  above. — (Sec  fig.  9.) 

In  estimating  the  shock  to  be  expected,  it  must  be  remembered,  that  sailing  vessels 
arc  not  now  likely  to  run  into  such  a cul-dc-soc  as  a harbour,  though  they  may 
venture  through  a river  or  a strait,  with  open  sea  at  both  ends.  Hence,  in  the  present 
day  we  must  calculate  as  for  steamers.  Our  largest  men-of-war  of  this  description 
may  be  taken  at  1000  or  1200  tons  burthen  ; and  this,  with  a velocity  of  perhaps  15 
knots,  would  snap  any  chain  cable,  as  made  at  present,  where  the  largest  arc  only  of 
2}>inch  round  iron ; and  unless  the  next  such  line  l>e  very  near,  it  would  demolish 
that  readily,  as  a steamer  recovers  way,  even  if  entirely  stop]>ed  by  the  blow  for  the 
moment,  in  a manner  that  other  vessels  cannot  do. 

For  such  extreme  cases,  it  U conceived  that  nothing  less  than  the  large  and  massive 
mooring  chains,  of  at  least  3*inch  square  iron,  has  a chance  of  success ; and  if  the  2nd 
or  3rd  lines  are  pretty  close,  even  so  large  a vessel  may  be  staggered,  and  euibarrasscd 
for  a sufficient  length  of  time  to  enable  her  machinery*  to  be  destroyed  from  the 
protecting  batteries. 

The  selection  of  any  intermediate  sizes  l)etweeu  such  a Boom,  and  that  only  sufficient 
to  keep  out  boats  or  small  steamers,  must  depend  on  the  importance  of  the  harbour 
or  river;  as  well  as  on  the  draught  of  water  determining  the  size  of  the  steamer  that 
can  enter. 

Fig.  7 shews  a Boom  as  proposed  to  be  made  out  of  old  masts.  W*hen  built 
expressly,  the  hoops  and  staples  can  be  made  in  one  (fig.  8).  To  support  a 
mooring  chain  of  2"  6"  links,  3^'  square  iron,  properly,  the  diameter,  if  of  yellow  pine, 
ought  not  to  be  less  than  36  inches. 

If  the  s<]uare  form  be  decided  on,  a side  of  32  inches  will  he  required  (fig.  9);  the 
lower  baulk  alone  need  have  staples  or  clamps.  The  chain  used  as  lashing  will  do  no 
injury  to  the  wood,  and  any  degree  of  tightness  and  compactness  can  be  given  by 
means  of  w edges. 

Fig.  10  is  a baulk  siding,  18  inches,  as  necessary  for  the  largest  class  cAam 
cable  made  at  present. 

Booms  for  small  rivers,  to  protect  pontoon  bridges,  &c.,  or  to  obstruct  narigation, 
arc  easily  made  on  tlie  above  principles,  except  that,  should  the  vessels  on  the  river 
be  ofliglit  draught  only,  and  no  serious  attack  be  apprehended,  logs  of  wood,  con* 
nected  by  short  chains,  and  couplings  well  let  in  and  secured,  will  probably  be 
sufficient.  Whether  the  Boom  is  to  go  directly  across  the  stream,  or  to  do  so  ob- 
liquely, so  as  to  reduce  the  strain,  will  be  determined  by  localities,  and  the  strength 
of  the  materials  available. 

A line  of  palisading  is  sometimes  used  to  close  a river.  It  is  rarely  advisable,  and 
very  expensive,  especially  if  only  for  temporary  purposes ; for  if  it  be  mere  palisading 
in  bays,  hanging  on  ribands,  it  can  be  easily  cut  through  in  the  night;  hut  if  the 
main  posts  or  piles  be  at  all  near  enough  to  prevent  boats  from  passing,  they  will,  in 
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most  casfs,  and  in  no  great  length  of  time,  hy  accumulating  mud,  sand,  &c.,  form 
impediments  to  navigation  not  readily  removeabic. 

HRMP  CABT.K  BOOM8. 

The  buoys,  moorings,  and  genera)  arrangements  remaining  as  before,  tlie  slight 
assistance  necessary  to  support  the  cable  will  l>c  best  given  hy  spars  of  moderate 
scantling,  which  add  to  the  strength  in  a way  that  is  not  done  hy  casks  or  small 
bnoys.  \Hien  from  necessity  casks — always  liable  to  damage — are  used,  care  must 
be  taken  not  to  expose  their  ends  to  the  sea,  or  they  will  soon  be  destroyed. 

R.  J.  N. 


BREA('H,  as  effected  by  Artillery.— No  precise  rule  can  be  given  either  as  to  the 
time  or  ammtinition  required  to  make  a Breach.  The  best  precedents  v^ithin  reach 
arc  therefore  given,  leaving  their  application  to  circumstances. 

The  two  most  recent  and  complete  examples  are  those  given  by  the  French  ex- 
periments at  Metz,  1834  ; and  in  their  siege  of  Antwerp,  in  1832.  Tlicy  differ  coii- 
siderahly;  chiefly,  perhaps,  from  the  latter  having  been  conducted  under  fire,  and  the 
former,  (tike  our  exi>eriments  against  Carnot’s  Wall,)  at  leisure  and  undisturbed ; 
especially  as  they  were  made  against  a fine  specimen  of  Vaubau’s  masonry,  which 
could  scarcely  have  been  surpassed  by  any  thing  at  Antwerp. 


(iuns. 

Width  of  Breach. 

Shot  and  Shell. 

Distance. 

Total  Time. 

feet. 

yards. 

hours. 

Antwerp  . 6 24-prs. 

80 

1288 

55 

31 

Melz. 

72 

250* 

35 

ft 

I4  16-prs. 

75 

325* 

33 

9|t 

The  liest  representation  of  the  variable  effects  of  Breaching  Batteries  is  given  by 
Capt.  Denison,  in  vol.  iL  p.  38,  Corps  Papers. 


Width  of  Breach, 
feet. 

1812. — Christoval  ....  15 

Badajos,  main  breach  . . . 180 

,,  flank  ditto  . . .100 

„ curtain  ditto  . . 40 
Ciudad  Rodrigo,  main  ditto  . 105 
„ lesser  ditto . 30 

1813.  — St.  Sebastian. 

main  breach  . . . 100 
lesser  ditto  ...  30 
addition  to  breaches  330 

930 


No.  Shot. 

Distance. 

yards. 

1,600 

450 

14,000 

540 

9,500 

530  Wallcasemaled. 

3.000 

545  Bad  masonry. 

6,700 

560 

2,080 

570  Bad  masonry. 

13,000 

620t  Good  masonry. 

5,000 

620+ Ditto. 

41,000 

520J  Ditto. 

95,880 

4955 

* Including  forty  B-inch  •hells  each  Breach. 

t Total  titnc,  including  that  probalily  required  for  exchanging  guns  for  hoaitsers. 

« Average  disUticcs.  The  qualily  of  the  masonry  from  a B.  K.  OIBcer  engaged  io  the  skge. 
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Hence,  and  from  the  preceding,  as  well  as  from  the  *Ol)»cr\ations'  of  Major* 
(Jcneral  Sir  J.  May,  R.A. — 


4 

!j 

— 5 

i 9 

<z 

s 5 s 

S 

c 

s 

'h 

fwt. 

rards. 

hours. 

Dndnjos 

20 

320 

540 

104 

83 

Brass  and  Iron  Guns.  1 Bad  nim> 

Ciutlad  Rtulrigo . . . 

28 

13.") 

565 

32  i 

65 

Cbicflv  Brass.  j soniy. 

St.  Sebastian  * . . . 

20 

130 

620 

62 

139 

Iron  Guns.  Good  masonry. 

These,  proportioned  to  10 

guns  and  100  feet  of 
breach,  l>ccome — for 

LONG  RANGES. 

Badajos 

10 

100 

540 

85 

Ciudad  Rodrigo  . . . 

10 

100 

565 

674 

St.  Sebastian  . . . 

10 

100 

620 

954 

A.  General  average  . » 

10 

100 

575 

83 

92 

SHORT  RANGES. 

B.  Antwerp 

Metz  (average)  . . . 

6 

4 

80 

74 

55 

34 

34 

H} 

16 

4 

Brass  Guns.  T « , 

Here  we  have,  prol>ably,  two  extremes  (A,  C,)  and  a mean  (B)  of  practice.  The 
Peninsular  cases  were  effected  under  many  disadvantages;  the  Metz  exiM'riincnts 
under  none ; the  Antwerp  Breach  under  almost  normal  circumstances,  and  gives  what 
may  be  fairly  expcctetl,  in  short  ranges,  on  Service : it  corroborates  also  the  judg> 
meat  of  Bousmard,  who  S]>ccilic8  about  36  hoursf  as  the  time  necessary.  Where  the 
rubbish  cannot  be  well  cleared  away  ^ni  the  Breach,  as  in  wet  ditches,  and  other 
cases,  the  horizontal  groove  may  be  cut  at  one-third  or  one*half  height  of  escarp 
from  the  bottom ; it  being  remembered  that  such  sized  debris  gains  about  two-thirds 
in  btdk  from  being  reduced  to  that  shape  the  solid  form.  But,  if  it  can  be 
removed,  the  groove  should  not  be  more  than  3 or  4 feet  above  the  ditch,  to  insure 
a readily  practicable  Breach. 

The  experience  at  Su  Sebastian  in  1813  is  opposed  to  the  conclusion  from  the 
Metz  cxi>eruuent,  that  firing  by  salvos  is  virtually  impracticable:  it  was  done  at  that 
siege,  even  by  the  stup  guns  in  battery,  to  all  practical  purposes ; and  if  detonating 
locks  be  used,  there  remains  no  doubt  on  the  subject. 

Capt.  Denison  observes,  at  the  end  of  Ids  Paper  referring  to  the  Peninsular  Sieges, 
— the  Woolwich  experiments  on  Carnot’s  Wall,  and  those  at  Metz,  — **From  the 


* Hcfrrrm;  only  to  the  ' Stain’  and  ' Leaser’  Breach  : — the  ‘addition  to  the  Breachca*  it  rather 
too  va|m^  for  eren  this  sort  of  computation. 

t Xtlicn  the  old  French  writers  ai>eak  of  four  days  to  form  a Breach.  H must  have  been  aHth  hrata 
gunt,  which,  at  that  time,  could  hardly  be  fired  oftener  than  four  rounds  per  hour. — even  to  the 
opetiiog  of  the  Revolution,  when  the  attention  of  the  Government  was  first  drawn  to  that  subject. 
The  disparity  of  power  itetweeo  large  and  atuall  braat  guut,  as  to  standing  rapid  and  long-susUuDcd 
firing,  ii  very  remarkable 

At  Ciudad  Rodrigo  and  Radajot,  IS  rounds  per  hour  were  avcragcil  with  l>nuts  guns.  At  Mets, 
IS  per  hour.  At  bt.  Sebutiaii,  with  irun,  :t0  per  hour.  Henec  Huusmard's  would  probabir  be 
with  irun  guiu. 
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foregoing  it  appears,  Ilut  a Breach  about  100  feet  wide  may  be  rendered  practicalile 
at  a distance  of  500  yards  by  the  expenditure  of  aliout  10,600  24-tb.  ahot,  tiring  at 
full  charges:  that,  from  almut  the  same  distance,  it  retjuires  5600  G8«!b.  shot,  and 
4200  8 and  10-inch  shells,  i ricochet,  to  make  a Breach  of  the  same  width  when  the 
scarp  is  cuvere<i  by  a counter-guard,  as  projMsed  by  Carnot ; and,  that  from  a battery 
on  the  crest  of  the  glads,  a>K)ut  310  24-tb.  shot,  and  30 — 10  8-inch  shells,  w ill  pro- 
duce the  same  effect.  Tlic  weight  of  shot,  therefore,  expended  in  fonning  a Breach 
under  these  different  circumstances  will  be  as  follows: 


Width  of  Breach. 

Uiatanee. 

Fire. 

No.  Shot. 

No.  Sheils.  Total  weight  of  Iron. 

feet. 

yards. 

tbf. 

Peninsula  . 

. 101) 

500 

Direct. 

10,600 

254,400 

Carnot  . . 

. 100 

500 

Ricochet. 

5,600 

4200 

660,100 

Metz  . . 

74 

50 

Direct. 

310 

40 

9,040 

“The  disproportion  lietween  the  direct  and  ricochet  fire  would  have  l)oen  more 
glaring  still,  had  guns  of  the  same  calibre  been  used  on  both  occasions;  for  the  effect 
of  one  G8-tb.  shot  would  be  far  greater  than  that  of  three  24-tb.  shot,  fired  at  the  same 
angle;  and  the  8 and  10-inch  shells  used  in  the  ricochet  practice  were  probably 
more  effective  than  shot  of  the  same  weight.” 

To  effect  a Breach  by  mining  in  a masonry  revetment  occasions  an  expenditure  of 
time  and  labour  not  always  rewarded  by  a good  practicable  Breach,  as  the  explosion 
generally  brings  down  the  escarp  in  masses  dUhcult  to  seranihlc  over.  Tliis  mode  of 
procedure  must  depend  on  questions  of  locality,  time,  and  means,  and  the  facility  of 
attaching  the  Miner.  In  earthen  ramparts,  mad  walls,  and  walls  as  usually  con- 
structed iu  tlie  East,  it  is  in  many  cases  the  only  practicable  method  of  making  a 
Breach.  R.  J.  N. 


BRIDGE,  PERMANENT.— rwevol.iL 


BRIDGE,  FIELD. — RIanshard’s  Ca>’a1ry  and  Infantry  Bridges; — Boat; — 
Koi>e  ; — Boat  and  Rope; — Cask; — Trestle; — Raft; — Pile  and  Spar; — Flying, 
Pivot; — Flying,  Trail; — Reconstruction  and  Demolition. 


It  is  on  the  above  that  memoranda  are  presumed  to  be  most  acceptable;  omitting 
manv  minor  contrivances  alluded  to  in  foreign  works,  which  circumstances  of  time 
and  place  would  suggest  to  very  onlinary  ingenuity : as  it  is,  the  above  scries  includes 
oen  Ferries. 

Whatever  Bridge  system  may  he  under  consideration,  either  for  introduction  into 
the  Service,  or  fur  selection  in  the  field,  the  following  will  be  amongst  the  guiding 
points  in  determination. 


General  applicability. 
Simplicity  of  character.  ^ 


If  available  as  rafts,  boats,  &c.,  besides  serving  as  a 
bridge. 

So  that  its  management  may  be  easily  learned  by  all 
troops. 


Capability  of  rapid  construction. 
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Sccurityfromde&truction  r Prom  peculiarity  of  cuiutruction  in  detail;  or  from  itt 
by  the  enemy.  I general  arrangement. 

t'Uhnate  buoyancy. 

Stability. 

Height  of  superstructure  f As  illustrated  below,*  with  regard  to  the  most  probable 
above  water.  I elementary  forms  proposed  for  buoyant  bodies. 

{Implying  also  lightness,  and  suitability  for  speed  in 
rowing  as  a raft,  boat,  &c. ; capability  of  movement 
as  a quadrant  of  conversion. 

Facility  of  detail,  con-  f As  requiring  only  such  material  and  workmanship  as  is 
struction,  and  repair.  1 most  likely  to  be  at  hand. 

^Strength  to  oppose  the  violent  action  of  aind  or  water; 
Security fromdestnictionj  little  liability  to  split  or  warp  from  heat  or  ice;  or  to 
by  natural  causes.  | spoil  in  store,  or  in  use,  by  the  general  action  of  heat, 
^ moisture,  or  by  vennin,  &c. 

Cost,  and  current  ei|>enscs. 


BUIDGE,  PONTOON. — Blanshard’s  larger.  Plates  I.  to  V.  VII.  XV,  XVI. 

This  Bridge  is  formed  in  rafts  of  two  Pontoons  each,  and  requires  no  sheer-line. 
The  altcruatc  rafts  only  arc  moore<l.  \Mien  formed  at  24  feet  from  centre  to  ceutre 
of  each  raB,  this  Bridge  carries  Iiifautry  4 deep  (marching  at  ease).  Cavalry  2 deep 
(horses  led),  and  Liglit  Field  Guns.  At  16  feet,  Heavy  Field  Guns,  or  large  Carriages. 
Siege  Ordnance,  &c.,  must  lie  towc<I  across  on  rafts  of  three  cylinders  each,  should 
there  not  be  Pontoons  enough  for  close  order,  as  given  in  fig.  1,  Plate  II. 

The  men  for  laying  the  Bridge  fall  in  two  deep;  numliering  off  by  3*  from  the 
right  throws  them  into  crews  of  6 for  each  raft,  as  Non-Commissioned  Officer  parties. 
The  rafts  number  from  front  to  rear;  the  odd  numbers  are  the  Mooring  Dicinon; 
the  even  numbers,  the  Reifrre  Division.  The  front  rank  of  each  crew  is  the  larboard 
squad ; the  rear  rank,  the  starboard.  Nos.  1 Std.  and  3 Ld.  are  anchor  men. 


* The  foliowinK  Table  giro  nearly  the  rdatire  hrighu  remaining  above  ntcr  of  the  Square,  the 
Clrele.  and  Equil.  Triangle,  of  equal  arena  on  subroeraion  to  1.  I of  their  bnoyandea ; the  two  laat 
figure*  giving  (uitb  reference  to  probable  forma)  the  extreme*  of  greatest  and  least  area  in  relation  to 
periphery. 


A 

Square. 

Buoyancy  reduced  to  ^ • so 

I . . S3 
„ i . . ss 


BCD 

FquU.  Triangle  Equil.  Triangle 
Circle.  on  its  base.  on  its  vertex, 
s;  93  30 

43  yfi  34 

34  M IS 


Hence,  could  stability  be  given  to  C,  it  would  in  fAi«  retpfct  be  the  best ; then  B ; then  A ; and  D, 
the  «or*t. 
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PONTOON  EXERCIHR. 

(1.  Pack  tlie  carriage.  5.  Form  dirisions  and  columns  from 

2.  Un]iack  do.  Bridge. 

3.  Form  Bridge  from  shore.  6.  Form  Bridge  from  RaBs. 

4.  Dismantle  do.  7.  Land  Stores  and  Pontoons  from  do. 


Iiifantr)'  Bridge. — 1.  Formation  of  Bridge.  2.  Movement  of  Bridge. 


1.  Pack  the  Carriage. — Vide  Plate  I. 

Prepare  to  Pack  Carriage,  The  crews  march  along  rear  of  K*,  (the 
right  towards  them,)  and  halt  o|iposite  them  respectively.— -Form  upon  your 
respective  Carriages, — Right  Face, — Quick  March.  They  fonn  up 

thus : 


N.  C.  0. 


The  starlioard  squail  are  henceforth 
distinguished  by  the  mark  h 


Collect  the  Stores  for  your  respective  Carriages.  Each  crew 
brings  up  1 P,  1 S,  5 C,  2 C,  6 B on  each  side  of  K ; 7 0 and  b h 
larboard;  5 Spy  X,  A and  b starboard.  The  following  to  be  put  in  box  in 
front, — 3 B L,  8 U,  and  8 R L,  Z,  & 4 S L,  4 C L,  8 grummets  and  4 

pins.  N.  C.  0.  having  seen  all  right,  falls  in  as  above. — Baulks.  1'*',  3 
at  front  and  rear  of  K,  receive  from  2'*',  3+,  1,  2,  packing  them  as  shewn  in 
fig.  4,  Plate  I. — Chesses.  Do.  do.  do. — Saddles.  Each  squad  brings  up 
1 S with  cleats  down,  and  pins  outwards,  within  on  inch  of  outer  edges  of  C*. — 
Lash  down  Saddles.  1 ^ 1 S to  forelmlster ; 3,  3+  to  hind  bolster ; 
2,  2+  lash  A,  b to  perch. — Side  pieces  and  Cables.  1+,  3 receive 
these  from  2+,  3+,  who  then  hand  up  X,  which  is  laid  on  8p*  by  1,  2, 
who  pack. — Prepare  to  raise  the  Larboard  Pontoon.  1,  1+  at  head; 

2,  2+  centre;  3,  3+  stem. — Lift.  All  lift  together;  put  P on  larboard  S, 

pump-holcs  downwards. — Prepare  to  raise  Starboard  Pontoon, — Lift. 
Do.  do.  do. — Lash  down  Pontoons.  1,  1+,  2 lash  head;  3,  3+,  2+ 
stern;  the  handles  to  S*  by  belaying  cleats.  1>  2,  2+  then  pass  up  O*  and 

bh  to  .3,  S'**,  w'ho  divide  and  lash  them  to  the  inside  handles. — Pass  the 
Body-lashings  over  the  Pontoons.  2 on  top  of  P*  adjusts  F‘ ; 1,  1 +, 

3,  3+  pass  front  and  rear  BL*  and  2+,  centre  BL  over  when  F*  arc 
adjusted  2 falls  in. — Lash  the  Body-lashings.  1 and  1+,  3 and  3 + 
lash  respective  ends  to  bolsters;  2,  2+  cross  their  lashings  through  centre  rings, 
and  belay  to  triangular  rings. 
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2.  the  Carriage. 

Unlash  and  cast  off  Body-lashings,  The  whole  imlash  ami  ca$t  off 
their  respective  BLj  3 and  3*^  unlash  O*  j 2 gets  on  P*,  and  disengages  F*; 
1,  2,  3 make  up  and  put  lashings  into  small  box  in  front;  then  take  out  O*  ami 
bh,  lay  them  on  ground,  Url>oard  side  of  K. — Unlash  Pontoon  Lashings. 
1, 2, 1 + utdash  head;  3,  2+,  3+  the  stern. — Dismount  Larboard  Pon- 
toon. 1>  at  head;  2,  2+  centre;  3,  3+  stern. — Lift, — Lower — 
Down.  P placed  gently  on  ground,  larboard  side  of  K. — Do.  do.  Star- 
board PontOOn.  Do.  do. — Unlash  and  Dismount  Saddles.  I,!*’’ 
the  fore  lashings;  3,  3*^  after  lashings;  placing  each  S by  its  P.  2,  2*^*  unlash 
A and  b» — Dismount  the  Stores.  1 -t*  at  head ; 3 at  rear  of  K,  who  pass 
as  follows,  X and  5 sp  to  starboard;  5 C,  2 C,  6 B to  both  squads,  on  each 
side. 

3.  Forming  fAe  Bridge  from  Shore. 

Roll  P*  gently  into  water  below  point  where  Bridge  is  to  be;  bring  them  up  into 
place  against  stream.  A Bridge  over  a wide  river  may  be  formed  in  several  parts  of 
7 or  8 rafts  simultaneously,  which  are  to  l>e  warped  into  Bridge  on  alignments 
ashore. 

DUTIRK  OF  F.ACR  RAFT. 

Raft  No.  1.  Ij  Cable  Men  who  keep  Bridge  in  proper  position;  belay 
X*  to  rafts  by  the  S l)oIaying  cleats  opposite  A" ; shifting  them  as  Bridge  is 
l)Oomcd  out. — 2,  2'*'  Side  Piece  Men  who  lay  and  lash  the  8jf  ready  to  he  racked 
down  by  the  whole  of  the  crews  when  Bridge  is  completed;  ends  of  8p^  not  to 
overlap  imme<liately  above  S“. — 3, 3+  lay  C*;  see  that  joint  of  the  2 c*  is  over 
centre  of  S%  and  flush  with  belaying  cleats.  It  is  the  duty  of  the  N.  C.  O.*  of  the 
Mooring  Dirision  to  see  that  they  have  the  A*  from  the  carriages  of  the  Reserve 
Division. — Raft  No,  2,  3,  3+  haul  P"  in  readiness  to  2,  2+,  who  pass  P* 
under  S”,  ready  for  1 , 1 +,  who  lash  them  by  3 turns  over  S*,  and  twice  in  front  close 
to  end  of  S,  making  fast  by  2 half'hitches. — Raft  No.  3.  Front  Saddle  Men. 

1,  1*^,  2,  2+  pass  and  pack  C”  on  last  inserted  Pj  3,  S'**  pin  B”  to  2d  S from 
land,  assisted  by  Baulk  Men. — Raft  No.  4.  Baulk  Men.  1,  2,3,  3+,  2+,  1 + 
bring  up  B*  respectively,  helping  to  pin  B*  to  S*.  In  the  1st  raft  B‘  are  shipped 
between  the  outer  cleats. — Rafts  Nos.  5,  6.  Chess  Men,  who  pile  the  C*  and 
C*  on  and  across  the  B”  joining  the  sbore^bay.  In  Ko.  5 Raft,  1, the  2c*; 

2,  2+  the  1st  C ; 3,  3+  the  2nd ; in  No.  6 Raft,  1, 1 the  3rd ; 2,  2+  the  -Ith ; 
3, S'**  the  5th,  successively;  the  wide  space  between  the  cleats  towards  river. — 
Raft  No.  7-  1)1'*')  2,  2+  Saddle  Men ; 1, 1 + bring  up  front  S,  lay  it  parallel 
to  river,  pins  towards  land;  2,  2^  place  2d  S about  12  feet  in  rear  of  and  parallel 
to  1st  S : pint  towards  river,  and  so  on  alternately ; they  help  to  pin  B^  to  rear  S. 
— 3, 3+  Side  Piece  Men : they  place  2 8f^  on  the  tier  of  C*  or  2d  inserted  P ; 
3 on  next : and  so  on  alternately  as  the  arc  packed. 

VOL.  I.  3i 
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Prepare  to  Boom-out.  Only  3 hays  are  worked  at  once  in  this. — No.  3 
iUf(,  man  front  S;  No.  4 the  2d;  No.  7 the  3d.  In  these  crews  1,  1 +,  2,  2 + 
of  each  man,  the  cuds  of  their  respective  3^3+  get  between  the  — Vide 
Plate  IV.  fig.  1. 

liack  Down.  Each  man  takes  1 R,  1 RL;  each  N.  C.  O.  2 of  each; 
l,l+,3,3+  rack  down  over  the  P®;  2,  2 + over  centres  of  rafts ; N.  C.  0.  over 
centres  of  bays.  Two  small  Ijoats  and  crews  (or  2 Dlanshard’s  Infantr)-  Bridge 
Rafts)  are  necessary  for  each  portion  of  the  Bridge ; one  for  casting  the  upper  A*, 
the  other  for  the  lower  A“,  and  returning  the  end  of  X to  the  Cable  Men.  lu 
strong  currents,  4 or  6 additional  men  should  be  on  the  Bridge  to  man  X*.  Mlien 
the  B*  are  laid  at  close  order,  Bridge  is  strengthened  by  2 as  shewn  in 
Plate  II.  fig.  1. 

4.  Digmaniling  Bridge  aehore. 

In  dismantling  Bridge  each  undoes  what  he  has  already  done.  The  inshore  C* 
go  first  to  rear;  Bridge  is  then  drawn  ashore  !»y  the  B®  till  1st  P conics  to  the 
bank,  when  its  S is  unlashwl,  P is  withilrawn  by  its  proper  men,  and  so  on.  3 S' 
(with  their  B"  still  pinned)  must  always  be  ashore  before  they  arc  successively 
unpinned. 

5.  Formation  Diririons,  and  Columns  from  Bridge. 

Attention — Prepare  to  Dismantle,  and  Form  Divisions  against 
Current, — Dismantle.  Each  man  removes  1 R and  1 RL,  bands  them  to 
3+,  to  reeve  them  through  P handles,  with  ends  and  sticks  across 
P;  1,  1+,  3, 3'*‘  then  turn  over  the  2 C*,  placing  them  flush  with  the  outside 
C®  of  raft ; whilst  2,  2 + lay  the  b on  the  2 C*  furthest  from  shore ; they  also 
remove  the  C*  and  slow  them  as  liefore;  also  lake  up  the  4 centre  B'  on  C*. 
(\’idc  Plate  III.) — Unpin.  1,  !■*■,  3,  3+  unpin  outer  B"  and  place  them  with 
the  rest;  the  lower  B should  be  unshipped  first. — 2,  2+  lash  the  Sp^  and  lay 
0“  and  hh  ready  for  rowing.  The  Aiicbur  Men  l)cnd  X*  together  reatly  to  weigh : 
Z*  arc  not  cast  off  till  word  is  pven.  Rafts  of  Reserve  Division  drop  dowm  till 
they  pass  the  line  of  A%  get  quickly  out  of  the  way  and  keep  there,  heatls  to 
stream.  When  the  Commanding  Officer  of  Mooring  Division  secs  this  done,  he  gives 
the  word — Prepare  to  Weigh  Lower  Anclior.  Kadi  rafl  having  reiW’ated 
the  wonl,  weighs  independently.  1,  1+  warp  on  lower  X,  3,  3+  veering  out 
gently.  2,  2+  man  the  O"  as  the  N.  C.  O.  aft  directs.  When  raft  is  hauled 
home  to  A,  1,  1 weigh  it;  1 + begins  to  coil  X,  and  I hauls  in  b and  bi  and 
coils  it.  When  the  licnd  of  the  2 X*  conics  on  lioard,  a new  coil  must  lie  begun 
without  unbending  it:  1,1+  then  capsize  1st  X,  placing  A,  and  bl  upon  it. — 
2,  2+  now  facing  upper  A will  work  up  to  it;  when  reaclic<l,  1,  1 + man  their 
oars;  N.  C.  0.  ships  his  for  steering  and  awaits  ordera;  all  rafts  to  act  siinul- 
taiieously  on  the  wonl — Weigh  and  Reverse  to  tlte  Right  (or  lA*ft). 
Pull  Round  Larboard  (or  Starboard).  Back-water  Starboard 
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(or  Larboard).  When  all  arc  thug  reversed, — Give  Way  of  All.  Whilst 
1,  1+,  2,  2-^  sheer  their  rafts,  3,  3+  weigh  A;  grets  hi  on  Imrd. 
placing  them  and  A on  X ! 3,  3'*'  take  their  oan. 

Mem.  In  case  of  tide  turning,  in  tide-rivers,  the  original  positions  of  A% — 
of  the  Reserve  Division, — as  well  as  the  duties  of  1,  1+,  3,  3 +— of  the  Mooring 
Division,  Ijecome  reversed. 

When  Bridge  is  alKiut  to  be  tnade,  rafts  most  always  Ite  in  divisions,  the  mooring 
division  al>ove. — (Vi«le  fig.  2,  Plate  II.)  In  rowing  with  current,  which  is  the  regular 
rule  of  fomiing  Bridge, rcsei^e  division  leads;  but  in  reverse  order, or  against  stream, 
mooring  division  leatls.*— When  in  dinsions,  the  ends  of  the  oars  should  have  a clear 
space  of  al)out  12  feet  fnim  the  next. — When  in  column,  the  leading  rafts  should  )>e 
far  enough  apart  to  allow  the  intermediate  rafts  of  that  division  to  form  up  in  line: 
thus,  with  thirteen  rafts,  Nos.  3 and  5 have  to  come  up  between  Nos.  1 and  7. 
Succeeding  rafts  in  column  to  be  2 P length  apart.  an  odd  numWr  of  rafts, 

the  extra  raft  is  on  same  side  as  No.  1. 

Examples  of  Columns. 


7 lufu. 

iS  Kaftj. 

14  lUfU. 

1 , 5 

r 

] 

7 

1 

9 

3 1 7 

3 
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3 

11 

2^6 

5 

11 

.b 

I 13 

4 ^ 

2 

f 13 

7 

4 

10 

2 

y lu 

6 

12 

4 

12 

B 

G 

14 

6.  Formation  qf  Bridyt  from  Raftt. 

Prepare  to  form  Bridge  from  Rafts.  Baulks  to  be  handed  to 
the  present  Right  (or  Left.)  This  is  as  caution  only.  ‘ l*rescnt' is  used, 
because  the  Reserve  Division  has  to  reverse  lH;forc  the  stores  are  handed. — Prepare 
to  cast  Stem  Anchor.  Each  raft  repeats  this;  3,  3'^  lay  in  O”;  3 holds 
A ready  for  heaving;  3+  clears,  and  holds  ready  b and  hi. — Heave.  3 heaves 
A I 3 6 and  hl^  into  water,  and  veer  nut  X cautiously ; the  rest  continue  rowing. 

The  N.  C.  0.  of  each  raft  gives  the  3 following  words  independently. — Prc- 
pare  to  cast  Head  Anchor,  L 1+  lay  in  0*;  1+  holds  A ready;  1 
clears,  and  holds  h and  hi  ready:  2,  2*  continue  rowing;  each  N.  C.  0.  must 
be  ready  to  heave  when  alwut  his  2d  X is  veered  out. — Hold  OH,  3, 
cease  veering,  and  hold  on:  2,  2+  rest  on  their  O*. — Heave,  heaves  A; 
1,  b and  hi:  3,  3^  then  bring  raft  into  place,  warping  on  stream  A;  1,  1*^ 
veering  out  cautiously. — 3 and  I***  are  now  called  Anchor  Men,  and  have  ex- 
clusively to  mind  A*  until  raft  is  moored. — 1,  2,  2+,  are  called  Baulk  Men, 
and  have  to  unlash  sp^ ; pass  and  pin  B%  commencing  with  stream  B,  then 
lower  B,  then  4 centre  B*. — 2,  2*  steady  the  raft  whilst  warping  into  line. 
\^lien  the  bend  is  on  board,  2,2*  lay  in  O”;  3,  1'*’  unbend,  and  hold  on  by  X* 
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for  sU^ht  adjastmeDU,  and  till  ordered  to  belay,  as  soon  as  Coimnsuiding  Officer  lias 
dressed  the  line. — Whilst  raft  is  mooring,  Baulk  Men  unship,  and  lay  ftp*  on  C% 
on  side  farthest  from  shore;  also  lay  hh  and  O*  over  head  and  stem, — larboard 
O*  head;  starboard  O”  stem. 


RESERVE  DIVISION. 

Whilst  moonng  is  going  on,  Commander  of  Resci^e  Dinsion  will  rmerse  his 
Diviaion  to  right  (or  left),  and  wait  opposite  jiroper  inter>-als,  till  ordered  into  line ; 
as  they  approach,  N.  C.  0.  gives  the  word  In  Bow,  when  1,  1+  lay  in  O’*, 
and  catch  Z*  from  Mooring  Divi.sion,  by  which  they  work  up,  take  post,  and  make 
fast  to  P handles.— N.  C.  0.  gives  word  In  Oars  ; 0“  are  at  first  laid  beyond 
B",  on  side  of  2d  tier  of  C*. — 1,  1+,  3,  3+  immediately  unlash  put 
them  on  C*  farthest  from  shore,  laying  O*  and  bh  over  head  and  stem,  and  lose 
no  time  in  connecting  with  ndghliouring rafts;  2,  2+,3,  3+  pass  and  pin  outer  B*. 
Should  the  intervals  of  the  Mooring  Division  l>c  too  great,  or  too  little,  the  whole 
must  be  adjustcil  by  bh^  Z,  or  B®,  of  which  last,  the  ends  of  the  outer  ones  in 
Reserve  Division  should  always  be  pinned  first,  so  as  to  give  a ready  hold  for  manage- 
ment.  As  soon  as  2 outer  B"  are  fixed,  no  time  should  be  lost  in  pinning  the  rest. 
— The  2 C*  to  be  laid  over  P®  by  1,  1 + , 3,  3+  on  each  side  of  raft;  the  C* 
are  laid  on  in  one  direction,  that  is,  over  proper  hay  of  raft ; Nos.  1 and  3 of  that 
side  of  raft  only  being  employed  in  laying,  and  the  rest  in  handing  C®. — In  pre- 
paring for  Racking-down,  Sp*  are  laid  on  edge,  and  overlap  10  or  12  inches;  both 
ends,  inside  and  outside  alternately;  they  arc  lashed  by  the  gmmmct  lashings. — 
1,  1+,  3,  3'*'  hand  sp*  to  2,  2*^,  who  place  them  only,  and  then  receive  2 RL 
from  the  same,  and  rack  down  on  centre  of  hay;  the  N.  C.  0.  receives  2 RL, 
and  racks  down  at  centre  of  raft;  1,  1+,  3,  3+  do  the  rest, — R is  to  l>e  turned 
down  alongside  of  9ip^  outside. — bh  and  O*  as  l>cfore,  though  on  Service  they 
would  go  ashore  till  wanted. — When  Bridge  is  formed,  men  sit  down,  facing  out- 
wards over  tlie  edge  of  Bridge  ; 2,  2+  at  centre  of  raft,  and  the  rest  over  P", 

For  the  Bugle  Sounds,  see  Plate  XV. — For  the  necessary  Knots,  &c.,  see  Plate  VII. 

7.  Landing  Slort*  and  PoHloom  from  Rafl$. 

To  be  occasionally  practise<l.  Rafts  to  he  hauled  alongside  of  liank ; 2 C*  to  lie 
used  as  gang-lmards ; the  stores  to  he  landed  and  piled  in  goo<i  onler,  near  own  raft. 
1 , 1 +,  3,  3+  will  unlash  S",  so  as  to  be  able  to  roll  the  P®  up ; P*  always  to  be 
placed  on  C%  or  f*,  to  prevent  injury. 

MEMORANDA. 

No  boats  to  approach  on  stream  side.  Heavy  boats  not  to  make  fast  to  Bridge. 
Pay  attention  to  the  coiling  of  X,  and  see  that  A is  properly  placed  and  clear.  To 
practice  the  men  in  sheering,  (taking  care  not  to  rasp  X on  the  edge  of  the  raft  in 
so  doing,)  and  heaving  A. — Never  to  let  them  come  with  the  stream  upon  an  object, 
but  reverse  first,  and  come  to  it  agmnst  current. — To  perform  every  oiieration  with 
neatness,  and  bring  and  pile  all  stores  carefuliy  ashore.  No  man  to  lift  a C singly, 
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ami  not  tes*  than  6 men  to  a P.  If  wet  work  ia  ncccisary,  to  keep  a party  ex- 
pressly for  that. 

L'nual  TiiHfM  of  Ojffration*  at  Chatham. — To  boom  out  8 rafts,  completing  200  feet 
of  Bridge,  15  minutes. — To  warp  and  place  2 pieces  of  the  same  length  in  same 
alignment,  20  minutes.  COO  feet  of  Bridge  complete,  35  minutes. — To  (lismantle 
same  Bridge  and  break  into  rafts,  8 or  10  minutes. — To  form  the  same  again  fmm 
rafts,  from  15  to  20  minutes. — To  break  up  Bridge  in  3 {>ortions;  to  land  it  by  same 
rule  as  boomed  out  by;  and  pack  on  ready  to  inarch,  1 hour;  that  is,  if  the 
banks  are  favourable  for  bringing  up  K*. — To  dismount  the  different  parts  of  a raft 
from  K,  and  unpack,  4 or  5 minutes. 


BRIDGE,  PONTOOX. — Blanshard’s  Small,  or  Infantry.  (Plates  VI.  VII. 
XVII.  XVIII.)  Pontoons  5'  4"  apart  from  centre  to  centre;  will  |>ass  Infantry  3 
deep;  and  with  care,  Light  Field  (Suns,  or  Carriages. 

Distribution,  Fall  in  2 deep.  Tell  off  by  2*  (or  4 men  per  P.)  Number 
each  party.  Nos,  1 are  outer  files  (or  right  side  of  Bridge).  Nos.  2 arc  inner  filci 
(or  left  side  of  Bridge). — Form  Bridge  on  Centre*  (or  named)  Pon- 
toon. Nos.  1 take  up  P*,  and  range  them  from  named  P. — Nos.  2 each  take  3 
B%  and  fall  in  by  their  reaiiective  Nos.  1. — Noi.  2 of  named  and  next  P”  hand  the 
ends  of  half  the  B”  to  Nos.  1 to  pin,  wliilst  they  do  theirs.  When  all  is  laid,  Nos.  2 
go  for  C“  \ the  1st  C is  laid  over  S of  named  P.  The  horns  of  C ledges  alt  to 
be  laid  towards  Bridge  head,  \Micn  Bridge  is  on  water,  the  or  the  O"  are 
lashed  to  C*  over  S*.  To  carry  the  Bridge,  a R is  passed  through  the  ring  at  each 
end  of  P,  and  the  2 men  at  each  end  lift  it. — Prepare  to  raise  the  Bridge, — 
Raise, — Quick  March, — Right  (or  left)  oblique, — Right  (or  left) 
turn, — Halt.  The  eyes  of  S*  must  be  towards  Bridge  head,  except  those  of  the 
head  S.  Tlie  B*  to  be  lashed  to  S*  prevent  turning  over. — When  Bridge  is 
foruiod  into  rafts,  the  2 outer  B"  are  secured  to  the  eyes  on  S*  put  for  that  pnrjiosc. 
P"  should  be  slulden  into  water  over  sjf* — To  move  Bridge  down  a scarp,  or  steep 
bank,  omit  C over  S%  or  turn  them  back  on  next  C*,  and  then  together  with  the 
3 C*  over  bays  they  must  be  lashed  by  CL” ; the  lashing  of  each  (forming  a nouse 
round  B,  In  front,)  is  tied  to  pin  lashing  on  after-S,  or  else  tlie  ends  of  B”  would 
rise  over  C”,  and  not  sit  level, — (Vide  Plate  VI.  figs.  1,3.)  Guys  (X‘)  arc  to  Ikj 
used  to  steady  the  Bridge  on  booming  out,  each  to  be  held  by  2 men,  one  on  the 
Bridge,  the  other  ashore,  to  each  guy. 

Rafts  can  be  used  as  boats,  to  take  out  A",  &c.,  &c. : they  can  be  scuUed  by  1 
man,  the  paddle  resting  on  the  after-bolster  of  a R racked  down : or  they  may  lie 
rowed  by  1 paddle  on  each  side,  supported  by  3 B*  secured  by  CL  or  RL  : or  a 
raft  may  be  paddled  by  4 or  6 B”.  Thus  a Bridge  may  be  broken  up  and  sculled, 
or  rowed,  or  paddled  off.  The  B*  and  C*  of  the  bay  may  lie  taken  on  board  each 


* Tbr  RriHge.  whrn  formr<l  on  centre,  proceed*  s(  double  the  rate  of  formation,  ss  the  parties 
work  both  ways  at  oucr  tnwanU  the  exxU. 
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raft,  and  the  Bridge  re-formed  any  where.  In  dismantling,  it  U easier  to  do  so  from 
rafts,  tlian  by  hauling  Bridge  ashore,  ^^'hen  Bridge  is  to  l)e  much  used,  the 
must  1)6  lashccl  down  over  C*;  their  ends  meeting  over  centres  of  bays ; or  the  O* 
must  be  lashed  down,  their  blades  overlapping  in  like  manner. 

This  Bridge  aflTords  means  of  surprising  an  enemy,  especially  in  a country  much  in* 
tcrscctcd  by  water.  It  may  be  taken,  when  in  pieces,  through  narrow  paths,  the  P* 
being  carried  lengthwise  by  a man  at  each  end;  and  may  be  put  together  in  the 
night,  and  immediately  passed  over  an  unguarded  point  of  a river.  It  may  be  l>rought 
forward  concealed  by  a close  column  of  Infantry,  which  would  be  ready  to  pass  Im* 
mediately.  In  case  of  a double  river,  the  2d  length  of  Bridge  required  may  be 
passed  over  the  1st,  a C being  lifted  in  the  centre  of  each  bay,  which  would  allow  of 
the  men  getting  between  the  B*  and  carrying  H on  their  shoulders.  It  may  be 
passed  down  a steep  bank,  or  counterscarp,  on  ladders,  taking  care  to  omit  the 
SC,  and  lashing  the  3 other  C“  to  the  B“. — Mde  fig.  3. 

The  following  has  been  done  with  12  P*.  The  whole  length  of  Bridge  was  put 
together  in  about  four  minutes,  and  moved  about  in  various  directions  in  Quick-time ; 
then  down  a shelving  bank  without  delay ; and  lastly  down  an  8-fcet  wall,  when  it 
was  fit  for  passing  troops,  ^y  men  were  afterwards  crowded  on  about  20  feet  of 
the  Bridge,  and  marched  on  it  three  deep.  A 6-pounder  and  limber  being  placed  on 
it  sank  the  P*  a little  more  than  half.  It  has  l)een  passed  down  about  30  feet  of 
Udder  over  a counterscarp,  and  stood  the  shock  of  one  of  them  (decayed)  breaking, 
without  injury.  A horse  was  taken  across  it,  turned,  and  brought  back  satisfactorily. 

Tlie  actual  ex|>ense,  &c.,  of  making  1 Infantry  Pontoon  at  Dublin,  in  1844,  was, — 
92  sheets  DXXX*  tin,  53t.  8J.;  13  lbs.  tinman’s  solder,  6t.  fid. ; 2 bushels  charcoal, 
2«.  Cd. ; 2 tbs.  rosin,  3d.;  2 iron  rings  and  staple-bolts  for  ends,  Is.  fid.;  15)  days 
of  1 tinman  (Sapper),  15s.  fid.;  3 tbs.  paint,  Is.  fid.;  ^ day  of  1 painter  (Sapper),  Gd. 
Total.  £4.  Is.  lid. 


BRIDGE,  BOAT.f— Plate  vili. 

Small  craft  should  be  collected  from  up  and  down  the  stream,  as  well  as  from 
tributaries  to  the  river;  and  when  a Bridge  of  this  sort  is  contemplated  in  the  pre- 
sence of  an  enemy,  a rapid  and  well-disguised  movement  should  be  made  to  collect 
the  Boats. 

Such  vessels  as  arc  built  for  cargo  are  best  adapted  to  this  purpose, — neglecting 
the  slighter  kinds  of  boats  used  for  passengers  only,  e.xcept  the  few  that  may  be 
necessary  during  the  construction  of  the  Bridge. 

As  soon  as  they  arc  assorted  to  each  side  of  the  river,  the  inequalities  of  size, 
and  the  uregularities  that  would  l>c  thereby  produced  in  the  Bridge-floor,  must  he 
made  good  by  trestles  (figs.  1,  2,  Plate  VIII.)  along  the  centres  of  the  Boats : the 
l)aulks  must  lie  on  these  trestles,  and  ne^er  on  the  gunwales  of  the  Boats,  which 
would  certainly  he  crippled. 

Allowance  must  be  made  for  the  degree  of  pitching  and  rolling  to  which  the  Boats 
may  be  subject, — in  the  distances  between  them, — and  in  the  manner  and  extent  to 


* ThU  ww  supplied  in  Canida  for  the  repsin  of  the  Pontoon  Trsin ; bat  DXX  ts  nearer  the 
nuik,  so  as  to  gi%c  the  vciKhU  recorded,  though  not  so  good  a material, 
t Abridged  and  modilicd  from  Sir  H.  Douglas. 
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which  tiic  haulks  arc  to  overlap  one  another  at  the  cmU.  On  the  Adour  Uriilge,  tlui 
motion  was  occasionally  so  grt^at  as  to  render  it  then  Ot  only  for  Infantry.  Whether 
the  Hoats  art:  to  be  anchored  stem  and  stem  throughout,  or  partially  so,  will  de|>end 
on  liability  to  turn  of  tide,  Imck water,  tlocnU,  &c. 

Bridges  should,  in  general,  l>e  on  straight  lines  across  the  river;  the  idea  of  their 
receiving  strength  from  an  arched  form  is  fallacious,  as  no  general  lateral  abutment 
takes  place ; each  part  being  mainly  dc]>eDdent  on  its  own  moorings : in  tide>rivcrs, 
likewise,  this  arrangement  would  be  reversed  every  tide. 

The  sizes  of  the  Boats  cannot  well  Ire  specified ; the  most  suitable  must  be  taken 
that  can  Ire  had ; hut,  generally,  they  should  Ire  such  that  when  the  Bridge  is  corn* 
plcte<l,  and  under  its  extreme  burtheu,  the  Boats’  gunwales  should  Ire  at  least  1 foot 
airove  the  water. 

Mem®. — The  Bridge  over  the  Indus,  by  Capt.  G.  Thomson,  II.  E.  I.  C.  Engineers,  is 
recommended  as  an  fd  ctUent  study  in  Boat  Bridges. -~Vide  Cor]>$  Papers,  vol.  iv.  p.  92. 


ItRIDGE,  ROPE.— Plate  IX. 

Rope  Bridges,  of  a complicated  description,  will  not  be  given,  being  unfit  for 
military  purposes ; and  csi>ccially  ohjectioitabic  on  the  grounds  of  economy,  and  liability 
to  destruction.* 

Those  that  arc  sultetl  to  temporary  and  military  purposes  are  extremely  simple : 
that  ma<lc  by  Colonel  Sturgeon,  over  the  bnrken  arch  at  Alcantara,  in  Ibll),  is  given, 
chiefly  from  a drawing  hy  the  Staff  Corps.  This  Rope  Bridge  spanned  100  feet;  it 
was  removed  and  replaml  with  ease;  ami  was  reailily  packed  fur  trans{H)rt.  It  was 
adopted  from  the  imjrossibiUty  of  procuring  pro{>cr  timber  to  restore  the  coni> 
miinit^tion. 

Colonel  Sturgeon’s  Bridge  is  constructed  thus*.— Three  hawsers,  A,  are  strained 
iK’twecn  2 Iteams,  B ; over  this,  by  means  of  the  blocks  and  tacles,  C,  is  drawn  the 
net-work,  D (strctchctl  lietwcen  the  2 Iwanis,  E),  which  supports  the  cross-beams,  F, 
hearing  the  joists,  G,  and  the  plankiug,  H.  The  whole  is  steadied  by  the  guys,  I.f  The 
net-work  outside  the  planking  is  covered  by  a stripe  of  taqiauUo,  J,  to  prevent  horses, 
&c.,  from  being  frightened;  and  a light  side  fence  of  rope,  K,  supplies  the  place  of  a 
hand-rail. 

A and  B arc  hauled  taut  by  capstans  to  the  5 tacles,  C,  at  each  end.  B and  C lie 
in  grooves  cut  in  the  road-way : B also  passes  through  the  parapet  wall  on  both  sides, 
if  for  the  restoration  of  a Bridge ; or  is  abutted  l>ehind  piles,  or  trees  growing  on  the 
banks,  if  fur  an  independent  Bridge.  D and  E are  strained  in  like  manner.  D con- 
sists of  one  mpe,  passed  19  turns  round  E,  within  the  breadth  of  18  feet ; the  lO-fcet 
lengths  for  F arc  marked  off,  and  well  tarred  at  the  places  where  P are  to  lie : these 
lO-feet  lengths  are  subdivided  into  3 parts  to  mark  the  meshes,  which  are  gathered 
in,  and  seized  with  spun-yam.  F arc  notched  at  1-foot  intervals,  so  os  to  fit  down  on 


* A*  an  extmne  caae,  howerer,  a aketeh  of  a Field  Suapenaioo  Hrid(t«,  aomewhst  on  Dnd^’a 
principle,  UiriveD,  fig.  9.  PUt«  XIV.  The  atrong  cahlea  that  are  neceasarj  where  all  the  weigfit  rcata 
on  two  or  three  main  ropca,  arc  not  alwara  to  lie  hod : in  the  preaent  instance,  where  the  hurtben 
ia  dirided  among  many  auspenden,  br  smaller  and  more  genenlly  obtainable  materials  will  suf- 
Ace.  lu  the  sketch,  the  point  A U obtained  by  a ouAlcient  number  of  jum|rcra  sent  into  the  face  of 
the  rock  t the  ends  of  the  rope*  being  accumi  in  like  manner  above,  if  no  tretsi,  Ace..  Ac.,  are  to  he 
had.  Should  no  such  local  resources  for  Axing  A and  B present  theiuaehes,  strong  trestles  must  be 
substituted.  This  sort  of  Bridge  must  be  well  steadied  iiy  guys. 

t Cannot  hr  shewn  in  the  Plate : they  lul  from  the  centre  of  the  Bridge,  on  both  sides,  to  tht  hanks 
above  and  ficlow. 
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the  oet>work,  to  which  they  Are  lashed  by  a ninning  lashing  of  Hambro*  line.  G in 
10  rows;  these  arc  rounded  off,  and  strapped  with  iron  at  the  ends ; the  holes  a,  a,  a, 
fig.  3,  admit  of  adjustment  in  the  wood*work,  when  any  change  of  length  takes  place 
in  the  rope*work,  from  contraction  by  wet ; or  extension  from  the  weight  supported. 
The  planking,  H,  is  looped  together  by  spun«yam  at  b,  b,  fig.  1. 


Table  of  Materiah  and  Trmuport  ntetuary  for  a Bridge  ae  above  deecribed. 


8 . 
n 

Dimensioos. 

Weight. 

. !!  &> 

Is 

Stores. 

No. 

Length. 

Breadth. 

Depth. 

Detail. 

Groaa. 

TIMBER. 

ft.  In. 

ft.  in. 

ft.  in. 

tbs. 

cwt. 

R 

End'ties 

6* 

15  0 

1 0 

1 0 

ilKi 

2 

E 

Main  beams .... 

2 

22  0 

1 0 

1 0 

I 

F 

Cross  ditto  .... 

n 

20  0 

0 6 

0 8 

9 422960 
® ^1920 

2 

Joists,  single  . . . 

50 

11  4 

0 2 

0 6 

1 

Ditto,  double  . . . 

100 

11  4 

0 U 

0 6 

2 

11 

Planking,  9 inches  wide 

187 

12  0 

0 9 

0 11 

1 

8440 

6 

Total  timber  . . 

21520 

193 

ROPE* WORK,  Ac. 
Hawsers 

A 

3 

170  0 

9*inch. 

. 1581 

1 

Tacles 

Lashings  to  blocks,  &c. 

10 

40 

96  0 
30  0 

J-  4i*inch. 

J 749 
J*,;  936 

. 1 

D 

Network  .... 
Guvs 

1 

4 

2000  0 
200  0 

j-  34nch. 

x-s  7o0 
280 
■®.S  72 

K 

Side  fences  .... 

2 

400  0 

1 |*inch. 

Lashings  to  F . . . 

11 

50  0 

Hambro'  line. 

50 
5 6 

J 

Tarpaulins  .... 

2 

100  0 

3 0 

„ 

Spuu-yam  .... 

4 

cwt. 

„ 

„ 

X 448 

Treble  blocks  . . . 

20 

1 3 

,, 

Double  ditto  . . . 

0 9 

>■ 

62 

Total  rope,  &c.  . 

6126 

55 

Total 

weight  of  bridge  . 

IQ 
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BRIDGE,  BOAT  AND  ROPE.— PUtc  Vlll. 

The'  Bridge  over  the  Adour,  designed  by  Colonel  Sturgeon,  of  the  Staff  Corps,  and 
executed  by  the  Royal  Engineers,  is  the  finest  example  on  record  of  this  kind  of  com* 
munication. 

The  arrangement  of  the  tension  gear  is  much  the  same  as  that  used  at  Alcantara. 

The  Plate  and  Description  are  from  Sir  H.  Douglas,  and  Sir  J.  T.  Jones,  R.E. 

" Porty>eight  chaase*mar^  were  taken  up  in  the  ports  of  St.  Jean  de  Luz,  Socoa;, 
and  Passages;  collected  at  Socoa,  and  each  loaded  with 


* In  mounUioous  countrie*,  it  will  rarelj  be  practicable  to  carry  beams  long  rnougb  to  go  through 
both  parapet  walls  of  such  a Bridge  ; nor  ia  it  always  easy  to  obtain  them.  Three  pieces  hare  there- 
fare  tiecn  allowed  for  each  end.fie.  to  be  made  iato  one  beam  thus,— by  lashing  together:  pro* 
ruioD  >1  made  in  C,  above,  for  these  lashings. 
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48  3>iuch  plauki,  9"  x 12". 

1 Sleeper,  10"  x 10",  notched  thui : j~  LT~  ~ IJ  ~Li  ' u 

2 Hand  saws. 

2 Axes. 

2 Skeins  Ilambro'  line,  to  lash  the  planks  to  the  outside  cables.  Two  men  of  the 
Corps  of  Royal  Sappers  and  Miners  were  put  on  board  each  vessel  to  level  the  waist- 
boards  with  the  decks,  so  that  the  cables  might  be  stretched  across  as  soon  as  the 
vessels  should  be  moored.  Tlic  floor  was  supported  by  five  cables,  lashed  in  the 
notches  of  a sleeper  placed  fore  and  aA.  on  the  deck  of  each  vessel.  Five  cables, 
13  inches  in  circumference  each,  and  120  fathoms  long,  were  put  on  board  the  chasse- 
inar^  destined  for  the  centre  of  the  Bridge,  and  so  coiled  that  they  could  be  handed 
up  the  hatchways,  right  and  left,  at  the  same  time. 

**  The  river  was  bounded  on  both  sides  by  |>er])endicular  stone  walls,  14  feet  high,  and 
the  same  thickness.  That  on  the  left  hank  was  l)acke<l  behind  by  sand,  level  to  its 
surface;  while  the  ground  behind  the  wall  on  the  right  bank  was  12  feet  lower  than 
the  top  of  the  masonry,  and  covered  at  high  tide  by  7 feet  water.  The  rise  of  the  tide, 
at  Springs,  was  1-1  feet. 

**  On  the  right  bank,  the  end  of  each  cable  was  fastened  to  an  iron  IH-pounder,  which 
was  thrown  over  the  wall.  Those  parts  of  the  cables  which  rested  on  the  masonry 
were  serveci  with  green  bullock  hides,  to  prevent  nibbing.  On  the  leA  bank,  they 
were  stretched  by  capstans  and  g^m  taclcs,  fixed  to  a frame  of  timber  laid  on  the  sand 
behind  the  wall,  3 feet  lower  than  the  top  of  the  masonry,  (Bridge,  Plate  Vlll. 
figs.  S,  6,)  and  loadtxl,  in  the  rear,  with  sand-bags,  to  prevent  it  Aom  tilting  upwards. 

**  The  chief  disadvantage  in  substituting  cables  for  beams  is,  that  the  navigation  of 
the  river  cannot  be  opened  by  removing  one  or  two  Boats,  with  their  pro]>ortion  of 
floor ; for  the  cables  being  stretched  by  capstans  from  bank  to  bank,  and  only  borne 
by  the  Boats,  cannot  be  secured  but  by  s{>anning  the  whole  river.  Cables  arc,  more- 
over, expensive,  and  with  every  precaution  very  soon  chafe.  Hence  the  application, 
excellent  as  a temporary  ex^iedient,  should  be  replaced  by  beams  as  soon  as  they  can 
be  procured ; when  care  must  be  taken  to  apply  them  so  as  to  allow  fur  the  undu- 
lating motion  of  the  Bridge  in  gales  of  wind." 

Memorandum.* — In  the  fint  instance,  the  Boats  had  each  one  anchor  ahead,  and 
another  astern,  so  as  to  meet  the  turn  of  tide;  but,  from  the  violence  of  the  current, 
it  was  soon  found  that  not  leas  tlian  2 anchors  at  each  end  were  necessary.  In  this 
case,  great  care  is  necessary  to  avoid  fouling  the  anchors,  and  it  will  be  best  done 
by  their  lieing  cast,  as  it  were,  2 deep,  by  the  alternate  Boats  throwing  them  out 
as  far  from,  and  the  others  as  near  to,  the  Bridge,  as  can  be  done  with  safety  and 
convenience. 


* Oy  a R.  E.  Officer  who  mw  the  Bridge. 
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IIKTIIGE,  CASK.— Plate  XI. 

When  no  Pontoons  or  Boats  can  he  had.  Casks,  fonned  into  Piers,  offer  a gowl 
substitute;  the}’  were  thus  used  by  Ueut.*Colonel  Colddncli,  R.E.,  over  the  Nivc,  in 
Janiiar}',  1814. 

The  Chatham  practice  is  given,  as  arrango<!  by  Major-General  Paslev,  based  on  the 
almvc  and  other  e^tperience ; leaving  motlitications  to  the  circumstances  of  the  service 
Under  which  they  are  required. 

General  Pn.vley'a  Bridge  consists  of  rafts  manage<I  much  on  the  same  principle  as 
the  tnodem  Pontoon  Equipments ; each  raft  com{)Osed  of  the  ordinary  sujKTstmctuni 
laid  on  two  piers  of  seven  casks  each, — put  together  as  shewn  in  figs.  1,  2,  3, 
Plate  XI. 

Tlic  stores  for  such  a raft  will  l>e — 

1 4 Casks,  or  water-butts,  K’  3"  long  x | 2'  2"  } 1 74  rt>s.  in  weight. 

A 4 Side  pieces,  each  21'  x 4"  x 5". 

B 4 Slings,  each  36'  of  2J"  ro{)e. 

C 24  Braces,  each  18'  of  11"  rope. 

D 2 Transoms,  1 ^ 

10  Baulks,  (5  for  Raft,  5 for  Bridge,)  Icnch  22'  8"  x 4"x  41". 

2 S|iare  baulks,  J 

2 Anchors,  cables,  buoys,  and  lines. 

2 Boat-hooks:  besides  oars,  rack-lashings, 

Plank,  or  fascines,  for  the  floor. 

When  a Brid^  is  to  remain  in  the  water  for  any  length  of  time,  chain  may  l*c  sub- 
stituted fur  ro{>e  in  the  parts  immersed ; or,  as  was  done  on  the  Nive,  the  Casks  may 
be  enclosed  in  an  open  frame  of  wood-work. 

At  open  order,  each  raft  will  give  about  37  feet  of  Bridge  about  18  feet  wide,  and 
will  liear  Infantry,  Cavalry,  and  a light  6-i>oundeT. 

At  common  order,  each  raft  will  give  about  31  feet  of  Bridge,  and  will  supjKvrt  a 
medium  12-poimdcr  Hmbercfl  np,  complete  with  ammunition. 

When  Heavy  Artillery  is  to  l>c  passed,  it  must  be  towc<l  on  rafts  consisting  of  three 
or  four  piers  instead  of  two;  the  floor  proportionally  strong;  thus  the  weightiest 
ordnance  may  ]>c  taken  across,  the  platform  being  almnt  30  feet  long  x 18  feet  wide. 

To  insure  stability,  the  piers  should  never  be  less  than  20  feet  long  in  any  case. 

Cask  rafts  can  be  rowed  with  tolerable  facility  in  still  water,  or  ui  moilcratc  cur- 
rents, but  not  against  a strong  one,  or  a high  wind.  In  rapid  rivers  they  ore  apt  to 
have  the  stream  cud  home  down  ; wliich  must  be  remedied  by  giving  a stream  anchor 
and  cable  to  each  pier,  secure<l,  not  immediately  to  the  pier  itself,  but  to  a cask  dose 
in  front,  which  is  interposed  as  a breakwater,  and  which  is  attached  to  the  end  of  the 
pier-  Or  the  force  of  the  water  may  be  reduced  by  a projecting  triangular  break- 
water of  l^-inch  plank,  instead  of  the  detached  cask. 

It  is  desirable  to  have  the  anchors  and  cables  laid  as  moorings  before  the  rafts  arc 
brought  off  to  their  stations,  which  are  marked  by  the  two  contiguous  buoys  sup- 
porting the  ends  of  the  cables.  If  only  a small  boat,  nr  Blanshard’s  Infantry  KaB, 
can  lie  had,  it  should  be  used  in  taking  out  the  anchors ; if  not,  a Cask  raft  must  lie 
used,  taking  care  to  work  and  dmp  c/e/ira  the  stream  as  much  as  possible. 


* If  tbe»c  cannot  be  obtained  in  one  Icuglb.  they  must  be  made  by  Lubiug  two  shorter  |»u-cc» 
together- 
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The  follo\niig  Table  U arrange<l  in  reference  to  Commissariat  and  Admiralty  Casks, 
iMriiig  those  that  may  often  he  available ; or  will  serve,  approximately,  for  others. 


i- 
£. 
..  a 

External 

Ihmcnsioiu. 

.5  o 

.t 

Tin«  • of 
putting 
together. 

% 

::  * 

Cuk.  Ace. 

a 

o 

u 

Hr&u 

l>Um. 

Jtllgc 

Itinm. 

Length. 

M S £ 

USb. 

Men. 

Houra 

Rcmarka. 

Leaguer  . . 

Imp. 

1G4 

ItM. 

230 

ft. 

2 

in. 

0 

ft. 

3 

In. 

n 

ft.  In. 

4 m 

1746 

2 

o 

Used  for  water  before 

Butt  . . . 

110 

168 

2 

2 

2 

9 

4 

4| 

1173 

2 

3j 

the  introduction  of 
iron  tanks. 

Puncheon  . . 

72 

135 

2 

1 

2 

4 

3 

5 

694 

2 

3' 

Hogshead  . . 

54 

109 

1 

11 

2 

4 

3 

0 

576 

3 

Barrel  . . . 

34 

71 

1 

9 

2 

1 

2 

7 

407 

2 ■ 

Chiefly  used  for  mm. 

Half*hogshead 

26 

59 

1 

7 

1 

lOi 

2 

4 

292 

2 

Kilderkin  . . 

18 

45 

1 

5 

1 

8 

2 

0 

194 

2, 

Tierce  . . . 

37 

58 

1 

9 

2 

1 

2 

n 

428 

Irish  barrel  . 

25 

47 

1 

6 

1 

SI 

2 

4 

275 

J 

Beef  and  pork. 

For  Commissariat  pur|>oset,  and  details  affecting  Storc>room,  see  an  extcn;tion  of 
this  in  ' Tables  of  Departmental  Packages.* 

Hutton’s  Rule  for  Contents  of  Casks,  modIfie<l  for  Imperial  gallons,  becomes — 

{X ’0003143  ae  content  in  fts.  water, 

X ’00003143  content  in  gallons, 

X *000005043  » content  m cubic  feet, 
where  D and  d = bilge,  and  head  diameters ; L «*  length ; all  in  inches. 


BRIDGE,  TRESTLE.— Plate  XL 

These  are  chiefly  applicable  to  rivers  in  hilly  countries,  where  the  stream — liable  to 
sudden  swellings — is  generally  too  deep  to  be  forded;  and  when  a Pontoon,  Boat,  or 
Cask  Bridge  is  not  applicable,  cannot  l>e  obtained,  or  cannot  be  forwarded. 

The  Trestles  can  be  made  of  rough  materials  on  the  spot ; or  may  be  framed  in  the 
rear,  passed  on  in  pieces  on  mules,  and  quickly  put  together  on  the  bank. 

To  give  stability  when  sudden  risings  may  be  expected,  or  when  the  current  is 
strong,  heavy  stones  may  be  piled  np  inside ; strong  sheer  lines,  or  even  cables,  may 
be  passed  across,  to  which  the  heads  are  to  be  lashed  as  the  Trestles  are  laid,  aucces* 
sively;  large  killicks  may  also  be  thrown  out. — Vide  fig.  6,  Plate  XI. 

The  figure  given  is  nearly  that  of  a Bri%e  by  Lieutenant  Wright,  R.  E.,  attached 
to  Sir  Rowland  Hill’s  Division,  in  1812.  If  of  yellow  pine,  such  a Trestle  will  weigh 
about  9^  cwt. ; and  the  superstructure  per  bay  of  15  feet,  including  cables,  will  be 
about  IG  cwt.  in  addition.  In  the  above  instance,  fascines  were  used  where  planking 
could  not  be  obtained. 


* Th«  wurkmcn  ait  suppowd  to  be  good}  and  ibe  materuU  oiiJy  to  require  putting  tugetber. 
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188  IIRIUGF.,  RAFT— I‘II-R  AND  SPAR. 

Acconling  to  Sir  Howard  Dougti»,  Colonel  Sturgeon,  of  the  Staff  Corps,  threw  a 
Uridge  over  the  Agneda,  at  the  ford  of  Marialva,  near  Ciudad  Rodrigo,  396  feet  long, 
on  18  Trestles,  which  were  well  loaded  with  stones,  secured  by  coarse  wattling,  w hich 
allowed  the  water  to  pass  through. 

In  the  construction,  cere  should  l>e  taken  not  to  weaken  the  timlxT  by  mortises  and 
tenons,  or  by  halving.  If  the  pieces  are  to  be  carried,  and  used  a second  time,  it 
would  be  desirable,  if  iron  and  a small  forge  can  be  obtained,  to  make  a certain 
number  of  bolts  and  screws  for  fixing  the  work  together. 


BRIDGE,  RAFT.— Plate  XII. 

The  last  expedient  that  should  Ik:  adopted  by  an  army  in  motion ; — to  such,  it  is  an 
indifferent  substitute  for  Uoats,  Pontoons,  or  Casks,  either  when  employed  us  a Flying 
Bridge  (Trail,  or  Pivot),  or  as  a Fixed  Bridge. 

It  1ia.s  the  lowest  degree  of  buoyancy,*  and  general  manageability,  and  is  inap* 
plicable  when  the  passage  of  a river  is  likely  to  l>e  contested  with  animation. 

Its  merits  are,  that,  at  the  expense  of  time,  it  can  be  constructed  with  less 
expericnectl  workmen : it  saves  carriage,  as  it  can  be  only  made  of  materials  on  or 
near  the  simt, — cables,  and  a few  such  stores,  l>eing  all  that  is  ind]s]H‘osaMe  from  the 
rear : it  is  not  liable  to  l>e  sunk ; and,  if  allowed  to  remain  uiidisturl>cd,  will  last  a 
long  time  with  moderate  repair. 

Plate  XII.  gives  the  general  form  and  construction.  Tite  Rafts  should  not  be  leas 
than  45  feet  lung;  they  arc  l>est  bound  together  by  withes,  or  ropes,  and  stiffened 
with  cross  and  tUagonal  braces.  They  are  most  readily  built  on  the  water;  but,  if 
they  must  Ijc  made  ashore,  they  should  he  put  togt.tlier  across  two  parallel  l>aulks,  or 
trimmed  trunks  of  trees,  sloping  towards  and  close  to  the  river,  so  as  to  l>c  easily 
launched.  With  numerous  and  experienced  workmen,  such  a Raft  may  be  made  in 
5 or  6 hours.  An  independent  HaA  will  require  (at  an  average)  two  rows  of  trees  at 
least  to  float  as  many  men  as  can  stand  u{K>n  it,  unless  the  trees  arc  very  lai^, — when 
they  cease  to  be  manageable,  and  arc  scarcely  applicable. 

Whether  they  arc  to  l>o  anchored  in  connection  with  a sheer  line  or  not,  depends 
on  circumstances ; the  anchor,  in  such  cases,  may  well  l)e  the  flshennan’s  wooden 
killick  (vide  Plate  XI.  fig.  G),  unless  the  Bridge  is  to  last  for  any  time,  or  is  liable  to 
unusnally  violent  currents.  Such  were,  however,  used  in  the  Passage  of  the  Indus,  in 
1839;  and,  liy  a sufficient  increase  to  their  nuntlKT  and  weight  (even  to  ^ (on),  very 
]K)werful  streams  over  rocky  bottoms  may  be  mastered. — Vide  Corps  Papers,  vol.  iv. 
Pajjcr  VI. 

The  figure  is  nearly  as  given  in  Laisne’s  Aide-Memoire. 


BRIDGE,  PILE  AND  SPAR.— Plates  X.  XI. 

Files  are  used  merely  to  obtain  supports,  either  a.s  piers  or  abutments ; they  arc 
esiH^cially  applicable  when  deep  and  wide  rivers  ore  to  be  crossed;  but  the  nature  of 
the  l>ed  must  be  considered,  before  any  operation  can  be  attempted. 

Pile-engines  form  part  of  the  Frcuch  En^ncer  Field  Equipment : fur  this,  in  its 
most  complete  form,  vide  * Aide-Memoire,’  vol.  U. ; the  rough  approximate  e.x{>edicnt8 
for  supplying  its  place,  either  as  a ram,  or  as  a tilt-hammer,  arc  too  obvious 
to  require  a description. 


* And  if  down  for  an>  length  of  tunc,  )iccoid«*«  *s(tr>Iog^cd. 
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Span,  baulks,  &c.,  can  be  applied  as  BU|>entnicture,  U>  either  a ]illed,  or  any  other 
pier  or  a})utnient ; whether  to  form,  or  to  restore,  a communication.  The  series  of  such 
Hri(lg:es  as  may  be  used  in  held  o(»eratioiiH  gives  much  of  the  earlier  historv' of  framing 
and  trussing,  in  reference  to  roofs  as  well  as  bridges.  Of  these, — the  1st  would  be 
merely  spanning  the  opening,  with  timljer  sufficiently  long,  and  covered  with  cross 
planks  i or,  in  default  of  these,  with  fascines. 

The  2nd,  and  next  rudest  fonn  of  arch  (|)articularly  oWrvahle  in  Egyptian  archi. 
lecture),  is  very  strong,  easy  of  construction,  and  of  frequent  occurrence  in  Nova 
Scotia  (see  Plate  X.  tigs.  1,  2);  the  timl>crs  being  notched  roughly  into  one  anotlicr, 
as  is  done  in  building  log>houses.  A few  of  the  upper  courses  may  l>e  trenoilcd  down. 

The  3rd  step  is  given  in  tigs.  3,  4. 

The  4th  in  tigs.  5,  6.  In  the  construction  of  this,  the  tirst  thing  U to  form  a horse, 
or  trestle,  on  which  the  remainder  of  the  work  is  to  lie  until  secured  : to  effect  this, 
cut  a step,  a,  low  down,  and  w ell  in  rear  of,  the  arch,  so  as  to  admit  of  a strong  party 
standing  there  to  pull  over,  and  hold  up  with  ropes  and  by  main  force,  the  2 pair  of 
spars,  b,  b,  b'  b'  and  the  cross  piece,  c,  previously  lashed  together,  and  fitted  with  4 
guys  at  each  cml : thus  firmly  held  up,  2 light  and  active  men  climb  up,  and  lash 
dtdx  a general  framing  l>eiiig  thus  made,  the  rest  may  l>c  added  in  the  following 
order: — the  remaining  rafters,  — the  cross  pieces,  — the  remaining  collars,  rf, 

— the  cross  pieces,/",/, — the  frames,  h (like  ladders  on  their  sides),  going  entirely  across 
as  intermefliate  supports ; and  finally,  the  joists  and  planking,  or  fascines.  Diagonal 
braces,  i,  i,  t,  must  be  used,  to  give  general  lateral  stability  during  the  process  and  at 
its  completion. 

The  5th,  figs.  7,  8,  applicable  when  2 spars  will  not  reach  across:  it  may  be  exe- 
cuted in  much  the  same  way;  paying  great  attention  to  fix  diagonal  braces  as  soon  as 
possible,  even  if  but  temporarily. 

Both  of  these  can  l>e  more  readily  thrown  across  an  open  stream  (w  here  there  is 
plenty  of  room  to  extend  the  guys,  and  put  on  main  force  in  the  first  instance,)  than, 
as  aliove,  in  the  repair  of  a bridge. 

Figs. 9, 10,  Plate  X. ; figs.  11, 12, 13,  Plate  XI.,  arc  common  in  Canada.*  Inaroof, 
the  weight  is  thrown  on  the  rafters,  and  the  cohesive  strain  on  the  tie-beam  and  king- 
post. In  these  Bridges,  the  tie-beam  l>cars  the  transverse  strain,  wliilst  the  tendency 
is  no  longer  to  snap,  but  to  crush,  the  rafters ; as  well  as  to  pull  up  the  king-post,  or 
force  its  head  olf.  la  tig.  11,  the  rafters,  a,  a,  of  fig.  9,  Plate  X-,  arc  represented  by  the 
shores,  b,  b. 

The  above,  as  elements,  can  be  occasionally  combined, — e.  g. — fig.  3 with  figs. 
9 and  12;  or  they  may  be  repeated  as  separate  and  successive  arches,  as  well  as  ex- 
tended in  w-idlh,  so  as  to  be  doublctl  or  trebled  laterally,  as  in  fig.  13,  &c.,  &c. 

The  minor  details  of  construction,  in  the  above,  arc  left  to  the  general  experience 
of  the  Officer;  but  he  cannot,  in  figs.  9 to  13,  too  carefully  avoid  crippling  the  main 
pieces,  by  halving,  or  by  using  mortises  and  tenons,  dovetails,  &c. ; all  of  these,  not 
only  enfeebling  the  whole,  but  (the  mortise  and  tcuon)  rendering  it  difficult  to  take 
down  a bridge  satisfactorily  for  repair  or  removal ; and  the  dovetails  giving  a 
treacherous  hold,  especially  in  the  green  woods  likely  to  be  use<l  in  field  practice.  In 
lieu  of  these,  couplings  should,  as  much  as  possible,  be  made  by  mere  fishings,  cover- 
ing and  steaflying  the  abutments, — by  the  simplest  kinds  of  keyed  scarjihing, — or  by 
iron  strapping,  if  obtainable. 

Troops  should  seldom  be  allowed  to  keep  step  in  marching  over  Field  Bridges,  as 
they  are  rarely  stable  enough  to  l>car  the  accumulating  oscillations  thereby  pnahioed. 


* Vide  Corps  Papers,  vol.  Ui.  p.  iGs. 
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A i^maH  iron  Suspension  Briiigi;  was  not  long;  ago  parried  away,  by  tbe  neglect  of  the 
Ortic“pr  in  command  of  « detaobment  to  give  tbe  word  ‘March  nt  ease.’  They  who 
have  licen  stationed  at  St.  John's.  Montreal,  wilt  remember  how  advisable  this  pre« 
caution  was  in  crossing  the  Richelieu  by  the  long  feeble  wooden  bridge  built  on  the 
resources  of  a private  speculator. 


BRIDGE,  FLYING,  SMING.— Plate  XIII.  figs.  I to  5. 

Such  Bridges,  as  well  as  those  of  Boats,  are  frequently  used  on  the  Rhine — a ri>er 
on  which  iiennancnt  structures  would  he  ohjectionahlc  in  certain  military  points 
of  view,  as  well  as  in  those  of  a mercantile  nature,  as  impelling  the  great  timl>cr 
rafts  which  are  constantly  floated  down  from  upper  Rhine  as  long  os  the  river 
remains  free  from  ice. 

In  this  dcscriptiou  of  Swing  Bridge,  the  necessar}’  obliquity  to  the  stream  is 
given  by  the  rudder.  Fig.  1 shews  the  Bridge  in  plan  as  it  swings  from  side  to  side 
at  the  lower  end  of  a mooring  chain,  about  650  yards  long,*  the  upper  end  l>eing 
well  fixed  and  anchored  in  the  centre  of  the  stream,  and  tbe  intermediate  length 
supported  on  Imats. 

The  wharfs  which  receive  the  Bridge  on  its  arrival  are  moveable,  and  so  arranged 
by  floating  them  on  Imals  like  those  of  the  Bridge,  that  they  can  be  adjnstc<l  to 
any  slate  of  the  waters;  there  is  a difference  of  30  feet  Itetween  the  extreme  levels 
at  Bonn. 

Re/ermcet.  Pig.  1. 

а,  the  platform,  say  3"  pine  planking  on  rafters  8"  k S’’  and  -I  feet  apart,  lying  across 
the  boats;  estds  projecting  4 feet  beyond  the  outer  sides.  The  boats  are  very 
strong,  decked,  and  nearly  flat*l»ottomed ; the)'  hear  the  platform  as  it  rests  upon 
the  deck,  almut  5 feet  altovc  the  water. 

б, f  the  horse  on  wluch  the  mooring  rides  and  traverses ; the  traversing  beam 
is  under,  and  parallel  to,  the  lop  beam. — Vide  fig.  2. 

e,  from  the  adjusting  windlass,  cto  o,  the  mooring  is  a 9"  hawser ; but  from  o to  the 
pivot,  a chain  composed  of  bar  links  2 feet  long,  and  connecting  rings ; both  links 
and  rings  of  about  square  bar  iron. — Vide  fig.  3. 

The  length  of  the  mooring  depends  on  the  width  and  velocity  of  the  stream ; 
but  it  is  not  customary  to  make  it  less  than  the  breadth  of  the  river.  At  Bonn, 
between  the  Bridge  and  pivot,  it  rest  on  9 boats. — Vide  fig.  4. 

d,  (i,  nidders. 

e,  e,  battens  nailed  to  the  deck,  to  which  the  steersman  stays  that  tiller  at  which 
he  does  not  stand,  by  means  of  a sort  of  boat*hook. 

/,/,  crossdH*ams,  a few  inches  almve  the  deck,  which  with  the  heads  ff, 

ff,  g,  serve  for  belaying,  &c. 

A,  A,  small  capstans  to  check  the  Bridge  when  it  arrives  at  the  wharf,  as  well  u to 
bring  it  np  square  alongside  of  this  last ; a 6"  rope  is  used  for  tills.  The  checking  is 


* Acrortlina  to  tbe  Bclgrisn  Ftiirinecr  KeirulatloM  rcUtive  to  Field  Bridges,  the  length  of  the  chain 
should  )k  not  1cm  than  1^  nidth  of  river. 

t In  the  itning  Firing  Bridge  over  the  Oder.  ,l«tvrecn  Freieowaldc  and  Stargard.)  instead  of  a 
* horse  ' there  is  a mast ; nod  in  Um  of  one  chain  mooring  in  the  ttream  thei«  arc  two  3.incb  ropes 
fastened  near  the  inp  of  the  mast,  which  are  w<mt>d  up  on  each  bank  by  horse  power,  ,'to  assist  the 
sueain  and  rudders,;  on  wcams.  altematcly,  as  tbe  Irrry  moves  Srotn  side  to  side.  'Fbe  Oder  is  here 
about  lOU  yards  brood,  aad  is  crossed  in  about  0 muiutes. 
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also  assisted  by  letting;  fall  n dr^>hoanl.  which  hanpi  iraily  norm^  the  bow#,  at 
9,  f,  as  soon  as  the  Bridge  conics  within  a few  yard#  of  the  side. 
i,  $,  little  wooden  rollers,  set  vertically  in  the  framing  of  the  railing. 
jt  connecting  beam. 
i,  Jh,  hatches. 

/,  seats  for  passengers. 

m,  m,  railing. 

n,  a,  entrances. 

o,  point  of  junction  of  calde  and  chain  in  the  mooring. 

p,  p,  anchors  in  cose  of  accident : a row>lH>at  U likewise  attached  to  the  Bridge. 

Ill  the  winter,  shnnld  there  l»c  much  drift  ice,  these  Bridges  bcc«>me  useless;  their 

place  is  then  supplied  by  common  ferry dniats. 

The  preceding  account  is  that  of  one  of  the  largest  bridges : fig.  6 refers  to  one  of 
the  smaller  clas^,  at  Linz,  also  on  the  Rhine. 

It  consists  of  only  a single  boat  aliout  12  feet  wide,  and  perhaps  30  feet  long. 

The  ohliqnc  direction  in  this  sort  of  Swing  Bridge  is  given  by  the  chain  d,  b,  e. 
a,  b,  c,  is  the  mooring. — b,  e,  a small  chain  passing  through  a block  at  b,  and  wnimd 
up  at  d or  e,  according  to  the  side  to  which  the  boat  is  moving.  To  ai)^Ut  the 
conversion  of  the  direct  force  of  the  stream  into  the  neorssary  oblique  one,  1 
small  ‘lee-boards’  arc  slung  at  the  sides  — c*  9y  i»  a ‘horse’  as  in  the 

prcccitiiig,  but  the  mooring  is  fixed  only  to  the  po»t  c. — A,  A,  gang-boards  let  up  and 
down  like  a drawbridge,  from  the  * horse.’ 

N.B. — b is  in  the  last  boat  supporting  the  mooring. 


BRIDGE,  FLYING,  TltAIL.— I’laic  Xlll.  fig^  g to  9. 

The  figure  is  taken  from  the  Keglemens  l*rovisoircs  of  the  Belgian  En^ncers.  Such 
a flat-hottomed  Imat  ns  fig.  5,  which  is  easily  constructed,  would  also  be  applicable : 
ill  default  of  Ixiats,  a light  raA*  must  lie  substituted. 

Ill  the  old  Flying  Bridge  at  Plymouth,  there  was  no  intermediate  sling,  rf,  A,  e 
(bg.  6) ; but  the  Intal  slid  along  a 6-inch  sheer-line,  received  on  lioard,  and  led  along 
2 rollers  (figs.  8,  9),  close  under  the  gunwale  on  one  side.  The  l»oat  was  moved 
across  by  2 men  constantly  walking  forward,  and  warjiing  on  the  roi>c  by  a short 
wooden  hat,  with  a deep  notch  in  it,  sufficiently  large  to  take  a bold ; each  man 
returning  aft  as  soon  as  he  reached  the  head. 

The  following  somewhat  novel,  and  ap|>arcntly  effective,  resource  in  crossing  rivers, 
may  very  appropriately  close  this  scries, — as  the  Flying  Bridges  just  doscrilicd  arc 
virtually  ferries. 

“ The  mode  in  which  we  passed  the  Oxas  was  singular,  and,  I lielicve,  peculiar  to  this 
part  of  the  countr)'.  We  were  ilrawn  by  a jiair  of  horses,  who  were  yoked  to  the  lioat 
on  each  bow  , hy  a rope  fixed  to  the  hair  of  the  mane.  Tlie  bridle  is  then  put  on,  os 
if  the  horse  were  to  be  mounted;  the  Imat  is  pushed  into  the  stream,  and,  with- 
out any  other  assistance  than  the  horses,  is  fcrric<l  directly  acn»s  the  most  rapid 
channel.  A man  on  lioard  holds  the  reins  of  each  horse,  and  allows  them  to  play 
loosely  in  the  mouth,  ui^tng  him  to  swim ; and  thus  guidc<l,  he  advances  without 
diffiaiUy.  There  is  not  an  oar  to  aid  in  impelling  the  liuat ; and  the  only  assistance 
from  those  on  Imard  consists  in  raanccnvring  a rude  rounded  {lole  at  the  stem,  to 
prevent  the  vessel  from  wheeling  in  the  current,  and  to  give  Imth  horsM  clear  water 


* Hlanftlkarir*  PcmlMHiB  are  kpplicabk'  in  thu  ewe,  figs.  6,  Piste  XIII. 
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to  swim.  Tliry  somHimos  iis^  four  hnrsrs;  ami  in  that  case  two  are  fixed  to  the 
stem.  Tliesc  horses  require  no  prcparalor)  training,  since  they  indiscriiniDatcly  yoke 
all  that  cross  the  river.  One  of  the  )>oats  was  dragged  over  by  the  aid  of  two  of  our 
jaded  |>onies ; and  the  vessel  which  attempted  to  follow  us  without  them  was  carried 
so  far  down  the  stream,  as  to  detain  us  a wliolc  day  on  the  banks,  till  it  could  )>e 
brought  up  to  otur  caravan.  By  this  ingenious  nunle  we  crossed  a river  nearly  half 
a mile  wide,  ami  running  at  the  rate  of  three  miles  and  a half  an  hour,  in  15  minutes 
of  actual  ‘sailing:'  hut  there  was  some  detention  from  having  to  thread  our  way 
among  the  sand  banks  that  separated  the  hranches.  I see  nothing  to  pre\cnt 
the  general  adoption  of  this  expeditious  mode  of  passing  a river,  and  it  would 
1)C  an  iuvaluahle  improvement  IkIow  the  Ghats  of  India.  1 had  never  IxHbre  seen 
the  horse  converted  to  such  a use;  and  in  my  travels  through  India  I hail  always 
considentii  tliat  noble  animal  as  a great  incumbrance  in  crossing  a river." — Biirnes* 
‘ Travels,'  vol.  ii.  page  216. 


BRIDGE. — Rkcon«truction  of. 

Communications  may  lie  re-established  by  all  the  preceding  mmlcs  of  passing  rivers : 
those  which  seem  most  applicable  to  the  repairs  of  broken  arches,  are  the  simpler 
kinds  of  Spar  Bridges,  Plate  X.,  and  Koiie  Bridges.  Plate  IX.  At  Dresden,  Laisne 
slates,  that  wcU-securetl  flat  boats,  bearing  high  trestles,  were  used  as  temporarj-  piers. 
Where  stability  can  be  insured,  a simple  ‘ horse**  may  he  sulKtituted  for  the  trestle. 

With  reference  to  construction,  as  well  as  repair,  of  Bridges,  cx|>eriencc  has  shewn 
that  in  demanding  labour  and  material,  coDtiugcncies  are  not  too  high  at  cent. 
|)cr  cent. 


BUI  DOE,  Fl  KLD. — Demolition  of. 

An  enemy’s  Bridge  can  be  destroyed  by  sending  trunks  of  large  trees, — or  «>n- 
side.rablc  quantities  of  small  ones,  to  accumulate  faster  than  he  is  Likely  to  be  able  to 
remove  them,  so  as  to  throw  a strain  on  his  cables ; — or  by  heavy  floats  loaded  with 
stones,  having  a short  and  strongly-fixed  mast  to  prevent  it  from  passing  under  the 
Bridge. 

These  may  or  may  not  be  comiuned  with  fougasses,  in  the  shape  of  powder-hoxes, 
arranged  with  a guulock,  or  a pistol  inside,  fixed  to  a projecting  pule  or  poles,  so  as  lo 
explode  on  striking  the  boats,  &c. 

If  any  of  the  above  Ije  furnished  with  shells  or  grenades,  to  deter  men  from 
approaching,  care  must  be  taken  to  cut  the  portfires  so  as  to  explode  at  uncertain 
intervals. 

These  attempts  shoidd  of  course  lie  made,  if  possible,  at  night,  the  nearest  ac- 
cessible ]>oint ; and  on  having  ascertained  the  set  of  the  current  as  nearly  as  may  he. 
—Chi^i/  from  Laitn^. 


* Fur  a figure  of  Uitt  sort  of  ‘ hurM*,*  MT  Plate  XIII.  Af- ^ • it  U a l«o-le;rgeJ  trcatle- 
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BRIDGE,  Masonry.* — Demolition  ok.  Plate  XIV. 

Ill  the  ileslructioii  of  Bridges  during  the  Duke  of  Welhngton’i  campaigns,  various 
methods  were  adopted,  acctirding  to  the  circumstances  of  the  case. 

The  Bridges  in  the  Peninsula  were  usually  of  stone,  the  arches  from  20  to  40  feet 
span  semicircular,  and  of  one  stone  of  18  inches  or  2 feet  in  thickness.  The 
loading  of  the  arches  was  sometimes  of  solid  masonry,  hut  commonly  of  loose  stones 
or  rubbish. 

The  object  required  generally  was  to  destroy  one  arch;  and  in  order  to  give  the 
enemy  the  greatest  inconvenience  and  <lelay,  the  largest  arch,  and  where  there  was 
deep  water,  was  preferred,  excepting  when  want  of  time  or  ammunition  made  it 
adrisable  to  select  a particular  one  that  might  appear  weaker  than  the  others. 

The  simplest  principle  of  mining  a Bridge  was  found  to  1>e  by  lodging  the  |K>wdcr 
on  the  haunch  of  the  arch,  and  as  near  as  could  be  on  the  centre  of  the  width  of  the 
Bridge,  with  the  line  of  least  resistance  through  the  arch. 

The  best  mode  of  fonning  the  mine  wu  where  the  side  walls  of  the  Bridge  above 
the  piers  were  slightly  built  and  easily  got  at,  and  the  loading  of  the  arch  of  loose 
rubbish:  a small  gallery  was  then  run  in  A,  Plate  XIV.  tig.  1,  about  5 feet  from  the 
arch  stone;  and  when  at  the  centre  of  tlie  width  of  the  Bridge,  a return  was  made  to 
the  arch,  and  the  powder  lodged  against  it.  There  are  uot  many  occasions  where  this 
can  be  done  under  a very  considerable  time ; hut  when  practicable,  it  has  many  ad. 
vantages : the  greatest  resistance  is  obtained  to  the  sides  and  above ; the  ammunition 
is  less  likely  to  get  injured  from  wet  penetrating  to  it ; there  is  no  obstruction 
to  the  road  over  the  Bridge  while  preparing,  and  less  danger  of  accidents  after 
it  is  loaded. 

In  this  case,  the  powder,  saucitson,  &c.,  arc  applied  in  the  usual  manner  in  mining ; 
and  the  end  to  be  lighted  is  kept  within  the  surface  of  the  wail,  to  lie  sheltered  ^ni 
the  weather. 

The  common  and  quickest  mode  of  mining  a Bridge  is  by  sinking  down  the 
road  above  to  the  arch,  and  lodging  the  powder  in  one  mass  on  the  centre  of  its 
width.  To  do  this  with  good  effect,  the  sliaft,  C,  B,  6g.  2,  should  be  sunk  where  there 
will  be  the  greatest  resistance  gainecl  above  and  to  the  tides,  as  at  B.  As  the  arch 
gives  so  much  more  resistance  than  the  materials  with  which  it  is  loaded,  the  dis> 
tance  to  the  surface,  therefore,  should  be  two,  nr  three,  or  even  four  times  more,  at 
least,  in  those  directions,  than  in  that  through  the  arch,  in  proportion  to  the  nature 
of  those  materials. 

In  this  way  arches  have  been  blown  down  with  45  pounds  of  powder,  and  after  five 
or  six  hours  of  labour. 

The  shaft  should  l>e  sunk  on  one  side  of  the  centre  of  the  width  of  the  Bridge,  as 
at  C,  fig.  3,  and  a little  return  made  at  the  bottom  to  gain  that  situation  for  the 
powder,  by  which  means  there  will  l>e  more  solid  resistance  above,  and  a greater 
width  of  road  left  open  during  the  operation. 

In  loading,  the  saucisson  was  brought  up  the  shaft  to  within  almiit  1 foot  of  the 
surface  of  the  road,  and  then  carried  along  a gutter  or  drain  to  the  side  of  the  Bridge 
where  It  was  lighted,  whereby  the  road  was  entirely  cleared,  and  a premature  explo- 
sion from  accident  less  likely  to  occur.  The  upper  surface  of  the  road  was  drained 
off  as  much  as  possible,  to  keep  the  wet  from  penetrating  to  the  powder. 

When  there  is  no  time  to  sink  a shaft  as  deep  as  might  be  wished,  as  great  resist- 
ance must  be  obtained  as  can  lie,  by  sinking  as  deep  to  the  arch  as  there  is  time  for, 

* 'Hie  wboir  of  thw  Psprr  on  Pemolition  by  Mitior-GrnonJ  Sir  J.  K-  Bargo>-n«.  R.E. 

VOL.  I.  X 
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ami  increasing  the  effect  hv  a loading  of  os  much  stone  or  other  hea\T  materials  from 
the  ()arapct  walls  or  elsewhere  as  cau  be  applied. 

A Bridge  across  the  Carrion,  at  Duchas,  was  required  to  be  rained  in  great  haite, 
and  it  was  found  that  the  loading  between  tbe  arcbes  wras  of  sobd  masonr\' : an  open- 
ing was  therefore  made  down  to  the  crown  of  the  arch,  1),  iigt.  4 and  5,  alraut  2 feet 
6 inches  only  ; 250  Ihs.  of  powder  were  lodgctl  in  rather  a longitudinal  direction  along 
the  width  of  the  Bridge,  and  a loading,  C,  C.  (ig.  4,  applied  of  heavy  stones  and 
rubbish,  as  high  above  the  road  of  the  Bridge  as  could  l)e,  without  preventing  carriages 
from  passing : when  tired,  it  made  a gap,  E,  £,  £,  B,  across  the  Bridge  of  1 5 feet,  which 
was  alx>ut  half  its  span. 

Tlic  French  declare,  that  100  pounds  of  powder,  laid  on  the  crown  of  an  arch, 
and  without  loading,  would  destroy  it ; but,  in  a wcU-built  Bridge,  I sliould  be  sorry 
to  apply  so  small  a quantity. 

As  on  service  the  time  at  command  for  this  kind  of  oi>eratiou  is  very  uncertain,  it 
IS  a common  and  good  mode  to  commence  preparing  in  two  places,  one  on  the  crowu 
of  tbe  arch,  and  the  other  on  the  haunch  ; and  then,  if  not  allowed  time  sufficient  to 
complete  the  latter  and  better  mode,  the  powder  can  l>c  applied  on  the  crown  of  the 
arch,  and  exploded  with  or  without  a loading  of  rubbish,  accurdlog  to  circumstances; 
and  it  is  much  better  to  do  that  than  to  lodge  the  powder  in  a shaft  ouly  {tartly  sunk 
down  to  the  haunch,  although  it  should  Ite  deeper. 

In  some  cases  where  the  Bridge  is  very  wide,  and  the  operation  can  be  carried  ou 
with  nicety,  it  may  be  right  to  divide  the  powder  into  two  mines,  F,  and  G,  fig.  C, 
across  iU  width ; but  in  a rough  operation,  I would  certainly  never  divide  the  powder ; 
for  although  it  was  said  once  that  a hole  was  blown  through  the  centre  of  a wide 
arch,  and  a passage  left  on  each  side  (which,  however,  I do  not  l>elicvc),  if  it  wa.i  so, 
certainly  that  sauie  quantity  of  powder  that  gave  so  nice  a shock,  would  not  have 
injured  the  arch  at  all,  if  divided. 

I have  seen  an  instance  where  alxjut  half  of  the  width  of  a Bridge,  P,  G,  II,  tig.  7, 
was  blown  down,  wliich  probably  arose  from  dividing  the  powder  in  this  nianucr. 

There  can  be  no  reason  whatever  for  dividing  the  powder  l>ctwccn  the  different 
sides  of  the  arch,  as  at  I,  K,  fig.  8 ; by  doing  so,  a failure  took  place  on  tbe  Corunna 
retreat  ? and  if  it  succeeds,  there  can  l>e  little  doubt  but  that  one  of  the  mines  would 
have  done  os  well.  Wherever  the  powder  is  divided,  the  explosion  of  the  whole 
should  be  simultaneous ; tbe  aiTaiigctueuts  require  much  precision,  aud  the  chances 
of  failure  arc  of  course  multiplied, 

\M»ere  a Bridge  is  narrow,  there  can  be  no  occasion  for  sinking  the  shaft  down  to 
the  arch  much  deeper  than  half  the  width  of  the  Bridge,  as  the  want  of  resistance  at 
the  sides  will  render  the  additional  vertical  resistance  superfluous.  On  one  occasion, 
a failure  occurred  from  a shaft  being  sunk  down  to  a pier  with  the  intention  of 
destroying  two  arches  ; hut  which,  although  gp*cat  pcr{)eDdicular  resistance  was  gained, 
blew  out  at  the  sides,  and  left  the  two  arches  perfect. 

When  the  effect  of  a ininc  can  be  secured  to  cut  through  tbe  arch,  the  greater  re- 
sistance that  can  be  given,  even  in  that  direction,  the  better,  as  it  will  increase  the 
effect  over  the  whole  width  of  the  Bridge. 

As  it  generally  liappons  on  service,  that  the  mine  cannot  lie  laid  according  to  nice 
calculation,  after  applying  it  in  the  b^t  way  wliich  circumstance*  will  allow,  the  effect 
must  be  gained  by  increaslug  the  quantity  of  powder.  Under  the  chance  of  different 
difficulties  that  might  occur,  it  was  customary,  when  practicable,  to  send  two,  three, 
and  even  four  liarreU  of  powder,  of  90  pounds  each,  for  tbe  destruction  of  a Bridge, 
althougli  one  would  usually  be  sufficient. 

When  there  was  time,  these  mines  were  loaded  with  all  the  prccaulionH  conimonly 
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viz.,  the  ]K>Wflcr  in  n l>ox,  and  the  saucissou  in  an  aitget ; and  when  to  lay  any 
time,  the  box  and  auget  were  pitched,  and  covered  with  straw,  tar])aulin,  &c.,  to  pre- 
serve the  ammunition  dry.  When  pressed  for  tlnsc,  and  without  the  proper  articles, 
the  powder  was  lodged  in  the  barrels  it  was  brought  in,  or  laid  in  a teq>aulin,  or  in 
I>ag8 ; and  the  sancisson  was  laid  without  an  auget,  but  with  care,  that  the  ston<»  or 
rubbUh  should  not  choak  it.  The  mine  w as  lighted  l)y  a piece  of  portlire  tied  into  the 
end  of  the  saucissou.* 

Saucisson  is  so  very'  easily  made  anti  carried,  and  so  advantageous,  that  latterly  we 
never  failed  having  it  with  tis ; in  our  first  min»,  indeed,  for  want  of  it,  we  cut  off 
the  ends  of  portfires  diagonally,  and  tied  them  together  to  pieces  of  stick  the  length 
necessary*  for  train ; but  such  a contrivance  is  very  bad,  and  owing  to  it  Lieutenant 
Davy  was  killed  on  Sir  John  Kloorc’s  retreat,  the  mine  exploding  Utc  instant  he 
lighted  it,  probably  from  the  fire  of  the  composition  dropping  down  to  the  powder ; for 
which  reason,  the  end  portfire  should  be  laid  horizontally,  and  a little  clay  round  it 
will  give  additional  security. 

A small  hollow,  round  the  powder  in  a mine,  will  increase  its  effect. 

DEMOLITION  OF  WOODEN  BRIDGES. 

To  destroy  wooden  Bridges,  powder  was  sometime  used  and  applied  to  the  most 
important  supports  in  the  arch,  according  to  its  coustructiou;  but  as  there  is  no  other 
resistance  than  the  air,  the  quantity  of  powder  should  be  large : 90  pounds  have 
blown  down  a strong  wooden  arch. 

Tlie  common  and  best  mode  with  a wooden  Bridge  U to  lay  the  planking  bare,  and 
to  light  a large  fire  u|Hm  it,  over  tlie  piles  forming  the  piers,  which  will  then  bum 
to  the  water's  edge,  if  left  alone:  hut  this  will  not  do  if  the  enemy  cannot  be  kept 
from  gaining  ptMsc.^OD  of  the  Bridge  for  at  least  twelve  hours  after  the  fire  is  lighted. 


BUFFALO.— Generally  speaking,  the  Buffalo  is  seldom  or  ever  employed  for 
uulitary  purposes,  l>dng  too  slow,  and  impatient  of  heat. 


BULLOCK. — In  India  the  Bullock  is  used  in  drawing  heavy  guns,  ammunition, 
and  stores  of  every  description. 

It  is  likew  ise  much  used  in  hca^*y  draught  at  the  Cape,  in  trains  spans  ’)  of  from 
six  to  twenty,  according  to  the  nature  of  the  road  or  work.  It  is  said,  there,  that  an 
ox  can  exist  without  water  for  four  days ; much  less  endurance  gives  it  immediate 
preference,  for  the  above  duties,  to  the  more  sensitively-constituted  horse,  however 
inferior  in  speed  and  spirit.  It  will  plod  on  unwearicdly  at  from  2 to  miles  per 
hour,  drawing  fh>m  3 to  4 cwt.,  exclusive  of  the  long  narrow  waggon,  over  the 
roughest  tracks  conceivable,  often  more  like  the  bed  of  a torrent  than  a road. 

A serious  item  of  consideration,  in  estimate  of  Ox  establishments,  lies  in  the  heavy 
casualties  to  which,  when  over-worked  and  ill-fed,  they  are  liable,  from  causes  un- 
avoidable, in  the  very  country  where  the  animal  is  most  valuable. 

As  a Commissariat  item  of  provision,  the  Devonshire  DuUock  averages  from  A\  to 
ewL,  net,  carcass.  R.  J.  N. 


* Bickford's  fuse*  will,  in  msmy  instances,  prove  a valuable  improTcmcnt  on  the  sauciaaon  or 
powder  hose;  especially  in  exploding  charges  under  water. 
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SIZE8,  WEIGHTS,  AND  STRENGTHS  OF  CHAIN  CARLES*  ANP  COMMON  CHAIN. 


Hequired 
Weight  of  cable. 


Common  Cliain. 


* • I Complsti-  TAhlc  Proof  1 Cltitnatr 

S'i  fathom,  of  loo  fathom.,  miuiretl.  Utrpnpth. 


Iba.  CAT.  ST.  II.B.  I ton.. 


40  272  |213  .,  ,. 

33i  242-73  216  3 „ 

28  215  192  „ „ 

23  189  168  3 „ 

18}  164-5  147  „ „ 

15  141-9  126  3 „ 

111  120-9  108  „ „ 

9 101-6  90  3 „ 

64  84  75  ,,  .. 

5 68  60  3 „ 

3J  53-7  48  „ ., 

21  41-1  36  3 „ 

ij  30-2  27  „ ,. 

IJ  25-4  22  2 21 


13-4  12 

9 


c §“  -Cj  Proof  t-ltimate 

£^5  requirrO.  |.trtnRth. 


91*  125-9 

81}  112-3 


5.5}  74-U 

47  J 66-5 

40}  59-5§ 

34  48-5 

28}  38-5 

22}  29-5} 

18  24-3} 

13}  21-1} 

10*  13-5} 

8*  11-4 


} 34-5  I 

H 29  I 

i 23-3 

-A  20 

* 15  -8  I 

-A  19'6  i 

t 8-3  1 


STRENGTH  OF  PATENT  WIRE  ROPE. 


Circum- 

fcreoce. 

hlaker. 

Breaking 

weight. 

Inches. 

Tone. 

H 

Kuper  and  Co. 

20 

3} 

Ditto. 

13* 

H 

Andrew  Smith. 

14} 

3) 

Ditto. 

16} 

H 

Kuper  and  Co. 

10} 

n 

Ditto. 

7} 

n 

Ditto. 

7 

u 

Ditto. 

2} 

1 

Ditto. 

U 

. From  dommmu  n.ppliod  hp  Capt.  Ponnmn.  R-F...  from  offloal  Thr 

UAod  hr  the  hpdraulie  pm.  « Woola'ich,  capable  of  Etving  a preamire  of  HP  urn..  At  th«  p^, 
^pLn.  a.^  taken  to  obviate  the  ehm.ee.  of  eomr  to  which  thorn  machine,  ine  hablc.-hy 

CVe^ghTonoo'fTto  J cable  in  8 length.,  inelnding  4 .wivel.,  and  8 joining  .haekle.. 

$ E.timated  at  630  Ih..  per  } inch,  in  diameter,  of  the  iron  of  the  link. 

} AKCrtained  by  altogether  67  actual  triaia. 
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At  an  accompaniment  to  the  prccetling  Table,  the  Government  ipecification  for 
Chain  Cablet  it  appcixlet).  In  the  Plates  will  be  found  approved  plans  for  shackles, 
coiiplinp,  &c.,  &c. 

The  weights  given  are  the  minimum  allowed;  and  between  this  and  the  maximum 
the  Contractor  it  allowed  a latitude  of  in  the  chain,  and  of  ^ in  all  the  rust. 

The  length  of  a link  is  6 diameters  of  the  iron  used,  and  the  breadth  3'6  diameters : 
thus  the  length  in  a chain  is  13|",  and  the  breadth  8'1. 

It  is  to  be  observed  that  chains  with  stay  pins  are  not  so  applicable  to  machinery 
as  those  without ; in  the  Ferry  l>etween  Dexonport  and  Torpoint,  most  of  the  pins  in 
the  ground>chaiii  flew  out  in  a few  weeks,  as  they  passed  at  a sharp  turn  round  the 
wheels. 


SPECiriCATION  FOR  CHAIN  CABLES. 

The  Iron  Chain  Cables  are  to  l)e  made  in  12)  fathoms  lengths,  with  one  swivel  in 
the  middle  of  every  other  length,  and  one  joining  shackle  to  each  length,  and  of  the 
weight  specifieii  in  the  Table. 

The  several  sires  of  Chain  Cables  being  distinguished  by  the  diameter  of  the  iron  of 
their  common  links,  this  diameter  forms  the  uuit  of  the  scale  of  dimensions  in  the 
accompanying  drawings,  (vide  Plate,)  by  which  the  dimensions  of  the  various  parts  of 
the  Cables  of  all  sizes,  and  of  the  articles  to  be  connected  therewith,  are  to  be  pro* 
|K)rtioned.  Thus,  the  length  of  a common  link  is  to  Iks  6 diameters,  and  its  breadth 
3'G  diameters,  of  its  iron ; and  the  length  of  an  end  liuk  is  to  be  6'5  diameters,  its 
breadth  4 diameters,  and  the  bulMtancc  of  its  iron  1'2  diameter,  of  the  iron  of  a 
common  link ; and  so  on  for  all  the  parts  of  Cables  of  all  sizes,  and  articles  to  l>e  con- 
nected therewith,  which  are  to  be  made  as  near  as  practicable  to  the  dimensions  shewn 
hy  the  drawings,  or  specified  herein,  or  in  the  accom|)anying  Table. 

The  diameter,  or  transverse  section  of  the  iron  of  the  links,  and  of  the  various  parts 
of  the  swivels,  shackles,  and  other  articles  to  be  connected  with  the  Cables,  is  nut  to 
be  less,  taking  the  mean  of  the  greatest  and  least  dimension  at  any  one  section,  than 
that  8{>ecified  herein,  or  in  the  Table,  or  shewn  by  the  drawings.  Also  the  length 
of  the  various  links,  swivels,  shackles,  and  other  articles,  is  not  to  l>c  more  than  y^th 
of  the  diameter  of  the  iron  of  the  common  links  over,  nor  their  width  more  than  i^th 
such  diameter  over  or  under  that  specified  or  indicated  as  almve  mentioned. 

The  stay  pins  are  to  be  of  cast  iron  not  exceeding  the  weights  specified  in  the  Table, 
and  are  not  to  be  wider  at  their  ends  than  the  diameter  of  the  iron  of  the  links 
in  which  they  are  inserted,  nor  at  their  middle  part  than  V^ths  of  such  diameter, 
meaning  longitiulinally,  of  the  links. 

Both  the  end  links  of  every  length  of  a Cable,  as  well  as  those  of  the  mooring 
swivels,  splicing  tails,  and  splicing  shackles,  are  to  l>c  made  parallel-sided,  without  stay 
pins,  and  with  the  substance  of  their  iron  -^ths  of  a diameter  larger  than  the  diameter 
of  the  iron  of  the  commou  links  of  the  Cable  to  wliich  they  belong,  as  shewn  by  the 
drawings,  and  so  as  to  admit  the  joining  shackles  to  lie  inserted  or  taken  out  of  them 
in  connecting  or  disconnecting  any  two  lengths  of  the  same,  or  of  different  Cables  of 
the  same  size,  hy  either  end ; also  to  receive  the  bolt  of  the  large  shackle  for  con- 
necting any  length  of  Cable  of  the  same  size,  hy  either  end,  with  the  anchor. 

The  enlarged  links  connected  with  the  end  links,  and  with  each  end  of  the  swivels, 
are  to  he  made  part  larger  in  the  diameter  of  their  iron  than  the  common  links 
of  the  Cable  they  heiong  to,  and  with  a stay  pin  in  proportion. 

The  splicing  tails  of  the  different  sizes,  for  connecting  Iron  and  Hempen  Cables 
together,  are  each  to  consist  of  one  end  link,  without  a stay  pin,  followed  by  one  en- 
larged  link,  fourteen  common  links,  and  then  another  enlarged  link,  all  with  stay  pins, 
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and  all  the  l)efore-mcntioned  Unkt  are  to  be  of  the  tame  size  u those  of  the 
Iron  Cable,  to  which  the  splicing  tail  U to  be  attached;  alio  of  an  ^-shaped 
link,  no  wider  nor  longer  than  necessary’,  of  iron  1 -^(Ui  diameter  of  that  of  the 
common  links,  connected  at  its  narrow  end  with  the  last  .mentioned  enlarged  link,  and 
at  its  broad  end  with  three  short-linked  chains  (without  stay  pins)  called  tails,  the  tint 
link  of  each  of  which,  connected  with  the  egg-shaped  link,  is  to  l>e  of  iron,  iV(hi  the 
diameter  of  that  of  the  common  links.  And  the  remaining  links  of  each  tail,  about 
C5  in  number,  are  to  diminish  gradually  in  size  to  iron  of  ^ of  the  diameter  of  that  of 
the  common  links  before  mentioned. 

The  steel  tinned  pins  for  retaining  the  joining  shackle  liolts,  and  (he  fortlocks  for 
the  large  shackle  bolts,  arc  not  to  follow  tlie  exact  projiortion  agreeably  to  the 
diameter  of  the  iron  of  the  common  links,  laid  down  for  other  parts  of  Cables ; but 
these  articles,  as  well  as  the  starting,  and  driving-out  punches,  are  to  l>e  mode  as 
specified  in  the  accompanying  Table.*  R.  J.  N. 


CABLE,  IIEMP.*f— All  Rope  is  specified  by  its  drcnniference. 

The  Cables,  &c.,  referred  to  in  the  following  Table,  are  made  with  the  ordinary 
machinery  hitherto  used  in  the  manufacture  for  the  Navy. 

The  weights  and  strengths  have  l>een  collected  from  difierent  Dockyanh ; iit  many 
instances,  to  the  4th  columns  of  Cable  and  Hawser,  they  have  been  obtained  practically 
and  experimentally ; in  the  remainder  they  have  been  computed : in  the  lith  cohuiitis, 
the  strengths  arc  those  given  by  the  hydraulic  press.  AH  ro|>e  and  cordage  below 
3|  inches  circumference  was  proved  by  dead  weight,  Tl»e  strength  of  one  tarred 
yam,  as  the  average  of  31  experiments,  is  147|ths. : nearly  one-half  of  this,  and 
alrant  one-third  of  the  length,  is  lost  in  twnsting. 

In  the  manufacture  of  Cahic-lud  ro]>c,  the  yams  arc  divided  into  nine  equal  par- 
cels: each  part,  when  twisted  to  an  angle  of  37^,  is  called  a listumf  three  lissums, 
wrought  to  the  same  angle,  make  one  ttrand;  and  three  strands,  in  like  manner, 
make  one  Cable. 

In  Haa'ser-laid  ropes,  the  yams  arc  divided  into  only  three  parcels,  called  lissums 
or  strands;  and  these,  when  twisted  again,  form  the  Hawser.  Hawsers  arc  some- 
times laid  in  four  lissums;  but  under  all  circtimstanees,  3,  or  4,  they  contain  more 
yams  than  Cables  of  the  same  size,  and  are  harder  laid. 

The  following  reductions  in  length  take  place  in  the  above-mentioned  stages. 


10-IN'CH  CABLE. 

Yarns,  504  of  152  fathoms. 

Lissums,  9 142 

Strands,  3 118 

Cable,  1 101 


10-INCH  HAWSER. 

648  of  152  fathoms. 

3 142  „ 

r 3-str^.  Hawser,  113  „ 

l4  „ „ 106  „ 


Tlie  present  price  of  all  cordage  is  about  £ 40  per  ton. 


In  the  following  Table,  the  strength  of  the  10^'  Hawser  is  given  at  2i  tons;  this 
was  from  actual  exjtcriment,  but  the  Hemp  for  it  was  hatcbelleil  finer  than  usual; 
20  tons  is  a fairer  average  statemeut. 

A discre]MDcy  appean  between  the  two  last  columns  of  the  ' Cable-laid,'  as  well 


* For  that  i>  e*»cnUai  %ce  the  Plate.  In  the  Taltlc  rommencing  this  Article,  teveraj  minutiae 
of  •prciliration  liave  lN«n  omitted,  a*  unnccruary  for  general  purpoMS.'—K.  J.  N. 
t From  doemnenU  chiefly  aupfiUed  by  Capt.  Huryoiann,  R.E. 
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as  in  * UawseMaid,'  in  which  correction  has  not  been  attempted,  as  they  are  from 
ditfercQt,  and  highly  respectable  authorities.  It  will  be  safest,  generally,  to  take 
about  two-thirds  of  the  last  column  of  Cable-laid  as  the  practical  strength  for  that 
descri])tioD  of  rope. 


Table  of  WetghU  and  Stpengthe  qf  Cablet  and  HatPtert. 


Cable-laid. 

llawser-laid. 

1 

t 

e 

a . 

II 

' 0.3 

Tarred. 

S 

a 

t j 

'§1 

u.S 

3 or  4-Strand ; 

Tarred. 

[j.Strand : Mliite.; 

Number 

of 

jama. 

Weight 

per 

lathum. 

Stren^l 
of  cahlea 
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; *rhe  strength  of  white  rope  » oa  out  oscertoiued  j.— but  it  is  olwaye  greater  than  that  of  tarred  rope. 

R.  J.  N. 
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CAMEL. 


CAMEL — with  reference  to  Egypt,  Syria,  India,  and  the  adjacent  countries. 

The  Camel  is  rued  in  the  East  as  a beast  of  burthen  from  3 to  al)0ut  1C  yean  of  age, 
and  in  hot  sandy  plains,  where  water  and  food  arc  scarce,  is  invaluable. 

With  an  army,  however,  generally  speaking,  it  is  not  so  valuable  as  the  mule  or 
horse. 

The  Camel  under  a burthen  is  very  slow-going,  about  lialf  the  pace  of  a mule,  or 
from  to  2 miles  per  hour;  he  can,  however,  travel  22  out  of  the  21  hours,  and 
only  requires  food  once  a day. 

His  load  varies  exccctUngly  in  differcut  countries.  In  Cg>pt  it  is  as  high  as 
10  cwt. ; and  for  the  short  distance  from  Cairo  to  Doulac,  even  15  cwt.  is,  I believe, 
sometimes  carried. 

But  in  S)Tia  it  rarely  cxccetls  500  lbs.,  and  the  heaviest  load  in  the  Engineer 
equipment  for  the  Army  of  the  Indus  is  stated  to  be  4 cwt.  48  tbs.,  indei>eudeut  of 
the  pack-saddle.  About  400  tbs.  is  a sufficient  load  on  the  march. 

The  pack-saddle  or  pad  is  secured  in  its  place  by  tlie  hump  on  the  back,  a hole 
being  matle  in  the  pad  to  let  it  come  through,  also  by  a breast-plate  and  brcccliing; 
no  dependence  is  placed  on  the  girth,  which  is  not  kept  tight. 

The  Camel,  from  his  great  size,  averaging  al>out  7 feet  to  the  top  of  the  hump,  and 
8 feet  from  his  nose  to  his  tail,  when  standing  in  a natural  position,  is  capable  of 
carrying  light  Held  artillery,  and  the  12-pounder  mountain  howitzer,  which,  with  its 
side  arms,  weighs  from  330  to  350  tbs.  The  l>ed  or  carriage  is  carried  by  a second, 
and  the  ammunition  by  a third  Camel. 

From  bis  size  too  he  carries  with  ease  large  articles,  such  as  long  poles,  planks,  &c., 
and  would  be  admirably  adapted  for  the  conveyance  of  Colonel  Dlanshard's  small 
pontoon  bridge. — Vide  Plate. 

A Camel  would  carry  with  case  two  pontoons,  with  their  saddles  fixed,  with  several 
small  stores. 

The  calculation  of  one  Camel  for  ever>'  pontoon  would  be  ample  for  the  carriage  of 
the  complete  pontoon  equipment. 

Ten  pontoons,  with  their  superstructure  complete,  weigh  about  26  cwt.  This 
would  therefore  allow  a sufficient  number  of  spare  Camels. 

In  rocky  ground  the  Camel  is  apt  to  slip,  and  his  fore  feet  then  are  frequently 
spread  out  right  and  left : when  this  is  the  case,  be  splits  up  inside  the  arms,  and  dies, 
or  l)ecomcs  useless. 

The  Camel,  though  patient  and  obedient  to  his  keeper,  at  whose  command  he  lies 
down  to  be  loaded,  is  frequently  very  savage  with  strangers,  and  his  bite  is  very 
severe. 

In  $>Tia  he  is  less  valuable  than  the  mule,  and  his  price  is  from  £10  to  £15. 

R.  Aldbrson, 

Lieut.-Colonel  and  Capt.  R.E. 

Tlie  Camel  is  still  more  liable  to  this  * splitting  ’ (or  rather  dislocation  of  the 
shoulders)  on  slippciy  than  on  rocky  ground;  which  is  one  reason  why  this  animal 
cannot  l>e  generally  used  at  the  Ca]>c : though  usually  hot  and  dry  enough,  yet,  in  the 
rains,  no  ground  can  be  more  slippery  than  the  clay  soils  of  that  countty. 

In  India  also,  the  Camel  stands  high  in  the  list  of  beasts  of  burthen,  and  is  so  em- 
ployed by  all  departments — Artillery,  Eujpneer,  Commissariat,  and  Regimental.  Its 
lung-sustauied  pow  ers  under  tbc  saddle  arc  well  known.  It  is  used  in  some  instances 
for  mounted  Corps,  and  for  tbc  Rocket  Sendee.  In  some  parts  the  natives  mount 
swivcb  on  them,  called  ' zumbourouks,'  or  wasi>s. 
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The  Camel  is  as  peculiarly  suited  to  the  deserU  as  the  mule  is  to  the  mountain, — 
or  as  the  hullock  to  open  countries  without  roads, — or  as  the  horse,  immeasurably 
and  above  all,  to  civilized  countries  with  roads. 

It  is  the  judicious  application  of  these  useful  animals  that  renders  their  sen  ices 
importaul  and  effective!  failure  results  when  tlieir  peculiarities  are  not  consulted  as 
to  the  country  in  which  they  are  to  be  employed.  In  the  late  wars,  however,  no 
animal  was  found  to  have  such  a general  suitaliility  as  the  hm^. 

Memorandnm. — The  * Camel’  above  mentioned  U often  called  the  Dromedoiy, 
being  the  one>humped  variety,  * Camelus  Drnmedarins,'  of  Buffon  and  Cuvier.  Ttic 
two-humped,  or  * C.  Bactrianus,’  is  a larger  and  more  powerful  beast,  better  adapted  to 
carry  burthens,  and  to  wet  soils,  but,  with  the  Dromedary,  quickly  ruined  by  those  of 
a stony  character.  On  the  deserts,  the  latter,  under  the  saddle,  will  go  from  10  to  12 
miles  per  hour,  without  water,  food,  or  intermission,  for  many  hours  together. 

«.  J.  N. 


CAMP,  INTRENCHED. — The  application  of  Intrenched  Camps,  os  a slra- 
tegctic  question,  is  sutficiently  explained  in  the  * Sketch  of  the  Science  and  .\xt  of 
W'ar,’  at  the  commencement  of  this  volume. 

Ah  Inirtneked  Vamp  does  not  necessarily  imply  fortifying  ground  on  which  the 
troops  are  under  canvass ; but  the  general  term  comprehends  fortifying  a space  or 
enclosure,  whether  the  troops  are  encamped,  bivouacked,  or  hutted : for  the  Dis(ri« 
butiou  of  the  Troops,  see  ’ Castrametation.’ 

As  regards  the  works  for  Intrenched  Camps,  they  are  similar  to  those  placed  in 
fortifying  a position,  and  taking  advantage  of  natural  obstacles,  and  resources  found 
on  the  spot ; but  the  Intrenched  Camp  is  generally  taken  up  for  temporary  purposes, 
whilst  the  fortificfl  position  is  of  a permanent  nature,  at  least  during  hostilities. 

Intrenched  Camps  are  seldom  constnicted,  in  consequence  of  the  immense  labour; 
and  when  required,  their  use  appears  to  be  limited  to  the  following  objects: 

1.  For  the  security  of  an  Army  or  Corps  to  cover  a siege. 

2.  To  Intrench  a Corps  of  Observation  for  the  security  of  a line  of  frontier  or 
territory,  whilst  the  main  army  is  occupied  with  offensive  operations  in  another 
direction. 

3.  For  the  defence  of  a frontier;  placed  in  conjunction,  or  immediate  cou> 
nection,  with  a fortified  place. 

Vaubau  attached  great  importance  to  this  last  proposition  of  constructing  In- 
trenched Camps : and  he  considered  that  one  or  two  positions  thus  taken  up  by 
a force  in  an  unattackable  site,  except  by  a regular  siege,  would  enable  ati  inferior 
army  between  them  to  contend  agaiust  an  enemy  greatly  superior. — Vide  Plate  of  au 
Intrenched  Camp. 

The  following  rules  arc  generally  adopted  in  the  selection  of  ground  for  an 
Intrenched  Camp. 

1.  The  site,  supposes  an  advantageous  ground  to  which  it  is  only  necessary  to  add 
some  artificial  assistance.  The  fortifications  are  disposed  as  if  they  were  the  enceinte 
of  a place,  of  which  the  bastions,  or  works,  are  detached  and  closed  by  the  gorge,  to 
form  so  many  separate  forts.  Curtains,  if  used,  may  l>e  added,  but  not  joined  to  the 
bastions,  in  order  to  leave  sufficient  passages  for  the  troops.  One  of  the  principal 
considerations  in  the  choice  of  a site,  is  having  sufficient  depth  fur  the  fomiatioD 
of  the  troops ; and  the  ground  should  not  l>e  open  to  a cannonade  from  the  neigh- 
tiouring  heights; — and  all  villages  within  1500  yards  should  be  occupied,  and  all 
ot»tnictions  removed  Hillun  that  distance. 
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2.  An  inaccessible  position  is  not  always  taken  up,  without  it  can  be  easily  suc- 
coured, if  necessarj- ; as  an  Intrenched  Camp  seldom  has  all  the  resources  for  a long 
defence,  and  the  means  of  retreat  should  be  considered. 

3.  The  junction  of  two  rivers  frequently  otfers  an  advantageous  site  for  an  In- 
trenched Camp : particularly  in  connection  with  a fortified  place,  as  such  a pocitioo  is 
difficult  to  blockade,  and  easily  succoured. 

4.  An  ample  supply  of  stores,  ammunition,  food,  fuel,  forage,  and  water,  is  necessary 
to  meet  the  object  of  occiipying  the  fortified  Camp ; for  without  these,  the  expense 
and  labour  are  thrown  away. 

The  detail  of  construction  will  be  found  under  the  head  of  * Reid  Fortification,'  and 
thdr  application  is  further  exemplified  in  the  ‘ Defence  of  Posts,  Villages,  and  Open 
Towns for  an  Intrenched  Camp  is  a judicious  combination  of  these  resources,  taking 
advantage,  as  before  observed,  of  natural  obstacles,  such  as  inundation,  marshes,  l>og, 
or  precipitous  ground.  G.  G.  L. 


\ 

CAPONIERE. — Tliis  description  of  defence,  when  intended  to  liC  occupied,  is 
only  suited  to  permanent  Field  Fortification,  on  account  of  the  great  relief  necessary 
to  receive  it,  and  the  labour  and  expense  atten<lant,  if  on  a footing  likely  to  be 
efficient. 

Rg.  3,  Plate  I.,  shews  the  lowest  section  that  can  l;e  given  in  this  case;  and  even 
then  the  principle  of  haring  the  loopholes  8 feet,  at  least,  above  the  ground,  has  been 
sacrificed  to  reduce  the  height  of  the  rampart  as  much  as  possible.  It  is  not,  how. 
ever,  requisite  that  the  whole  work  should  have  the  dimensions  of  figs.  1,  2,  near  the 
salient : taking  advantage  of  the  extra  height  to  establish  a cavalier,  the  )>arai)ct 
may  soon  drop  to  an  ordinan*  section,  as  at  A : much  of  the  earth  from  the  ditch  in 
the  neighbourhood  of  that  point  will  be  required  for  the  completion  of  the  salient  and 
its  glacis. 

Such  a Caponiure  becomes  a complete  wooden  house  (shewn  in  plan  by  e,/,  b\  e\ 
fig.  1,  Plate  I.),  built  on  the  level  of  the  bottom  of  the  ditch,  l>cing  let  into  the  escaq) 
and  counterscarp  at  the  ends,  and  communicating  with  the  work  by  a gallery. 

With  reference  to  fig.  3,  Plate  I.,  it  is  presume<l  to  be  proof  against  musketry  and 
splinters  of  howitzer  shells,  though  not  against  the  shells  themselves,  any  more  than 
the  sides  of  a ship  arc  proof  against  shot.  The  loopholes  arc  only  5 feet  8 inches 
above  the  ground,  instead  of  8 feet,  as  almve  explmned,  but  they  may  l>e  protected  by 
abattis  to  such  extent  as  will  not  mask  their  fire — ditches  in  front  being  objectionable 
as  accumulating  stagnant  water.*  Sufficient  width  is  given  to  admit  of  two  opposite 
ranks  loading  and  handing  the  muskets  to  the  men  on  the  banquettes.  Spaces,  e,  e, 
fig.  4,  are  left  on  each  side  of  the  tie-beams  for  ventilation;  they  and  the  loopholes 
can  be  fitted  with  small  sliding  sashes. 

Eighteen  nr  twenty  men  can  sleep  on  Uie  banquettes,  lengthwise ; in  extreme  cases, 
treble  that  number  will  find  shelter,  if  placed  also  on  comp  trestles  and  Imards  on  the 
ground,  to  he  packed  up  and  put  away  under  the  banquette  w hen  not  wanted  as  l>cds 
or  tables.  Every  precaution  must  be  taken  to  preserve  these  Caponieres  dry,  if  to  l>c 
thus  inhabited:  the  ends  of  the  building  should  be  kept  from  touching  the  earth  by 
means  of  dry  rubble ; the  bottom  of  the  ditch  sto|>ed  so  as  to  carry  off  rain  or  spring 
water;  the  walls  well  caulked  with  moss,  oakum,  flax  or  hemp  combings,  or  the  in- 


* Except  in  nue  uf  a gravelly  suil.  through  which  water  will  pau  freely ; in  clay  or  loam  it  u ill 
stagnate ; sand  ditchea  will  not  preserve  their  dunensioat ; and  sinking  in  rock  for  a field-work  can 
hardly  be  required. 
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side  bark  of  most  trees, — this  caulking  followed  up  as  the  wood>work  shrinks ; and 
the  floor  of  welUrammed  clay,  finished  on  top  with  dry  gravel ; and  the  whole  may 
be  weather-boarded  outside. 

Id  fig.  3,  Plate  L,  the  walls  are  given  as  of  solid  upright  baulks,  between  a capsill 
and  groundsill ; they  may,  however,  l)e  laid  horizontally,  as  shewn  in  ‘ Blockhouse,' 
Plates  1.  II.;  or,  if  no  baulk  can  be  obtained,  the  thickness  of  12  inches  may  be 
made  good  by  courses  of  plank  crossing  each  other,  which  gives  stability,  and  a more 
comfortable  dwelling,  as  being  less  liable  to  the  annoyances  occasioned  by  the  shrink- 
ing of  the  timl>er. 

If  to  avoid  the  olijection  of  raising  the  work  to  such  a height,  the  Caponi^re  he 
sunk,  so  that  the  loopholes  are  nearly  flush  with  the  ground,  there  will  still  lie  11  feet 
left  above  that  level:  it  cannot  be  used  conveniently  as  a barrack;  and  the  defenders 
will  l)e  lialile  to  being  taken  in  reverse  through  the  openings  left  for  ventilation. 

When  not  intended  to  be  occupied,  such  a scctiou  as  fig.  3,  Plate  II.,  will  lie 
advisable  : the  roof  is  sufficiently  weather  and  splinter-proof ; and  a less  width  in  the 
interior  is  necessary.  It  Is  not  recommended  to  sink  a Caponi^re  on  any  account ; 
ditches  l>eing  objectionable,  the  defenders  are,  as  al)Ove,  liable  to  be  fired  on  through 
the  ventilators,  and,  being  thus  coopCd  up,  and  annoyed  with  smoke,  arc  worse  off 
than  the  assailants:  without  ventilation,  these  works  arc  untenable.  A less  width 
or  beiglit  than  8 feet  is  very  objectionable. 

In  Plate  I.  fig.  1,  the  Caponlcre  leaving  abutments  at  both  cuds,  the  structure  will 
be  necessarily  stable;  but  in  Plate  II.  fig.  1,  the  outer  end  has  not  this  a:lvantage. 
The  inside  of  the  walls  and  the  roof,  therefore,  must  be  well  braced  with  diagonal 
battens.  It  is  also  to  l>e  observed,  that  no  extra  height  of  |>arapet  or  ram]>art  is  ab- 
solutely necessary  in  Plate  II.  The  rUtch  is  ma<le  wider  there  than  may  be  requisite 
in  other  parts  of  the  work,  so  as  to  give  a resi>ectablc  flanking  defence ; and  if  eom- 
niand  is  necessary  fur  the  parapet,  the  ditch  may  l>e  shallower,  but  then  the  requisite 
cover  fur  the  Caponiere  rou&t  be  given  by  a small  glacis,  as  in  fig.  1,  Plate  i. 

A Caponiere  may  be  used  as  a bridge:  tbe  section  in  fig.  3,  Plate  II.,  U quite 
adapted  to  this  purpose.  R.  J.  N. 


CAPSTAN,  FIELD. — The  following  wood-rut  gives  a simple  and  ver>’  effective 
Capstan,  that  is  easily  made.  As  there  is  no  wheel-work  or  other  provision  for  mul- 
tiplying power,  tins  last  is  to  be  supplied  by  main  force,  presumed  to  l>e  grnemlly 
and  abundantly  available  when  such  aintrivances  are  requiretl.  In  connection  with 
blocks  and  tacics,  it  is  applicable  to  straiuing  the  tension  gear  of  ro|m  bridges,  as  well 
as  to  many  other  engineer  purposes ; and  can  be  used  with  sheers  in  embarking  and 
disembarking  artillery,  &c. 
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It  is  sometimes,  but  improperly,  called  the  Crab  Capstan. 


CARCASS. — Vide  ‘ LABonATOBY.’ 


CARRIAGE,  Gun  and  Battkry. 

MEMORANDA  ON  PR1NCIPI.E8  OP  CONSTRUCTION. 

The  rules  by  which  Guns  and  Carriages  are  constructed  in  the  British  Service,  have 
been  obtained  rather  by  practice  and  ex])eruucnt,  than  by  any  symmetrically  arranged 
and  general  theory:  the  consequence  is, that  even  the  considerable  approach  that  has 
been  thus  far  made  towar<ls  perfection  and  simplicity  of  system,  still  leaves  room  for 
improvement  which  would  not,  possibly,  have  been  necessary,  had  the  * Systematic  * 
been  as  much  attended  to  as  in  the  French  Sen'icc,*  and  so  great  a preference  not  been 
given  to  the  ' Experimental.’ 

Of  the  two  extremes,  the  latter,  judging  from  the  excellence  of  its  results,  is  nn- 
doubtcdly  preferable;  and  the  experience  gained  during  the  late  wars  has,  per* 
haps,  left  little  of  very  serious  import  as  yet  unexecuted.  The  extent,  however, 
to  which  our  accidental  system  has  been  carried,  is  now  so  great  as  to  render 
alteration,  to  any  great  amount,  well-nigh  impracticable.  We  have  at  this  moment 
upwards  of  fifty  authorized  descriptions  of  Ordnance,  and  in  but  few  instances  can 
the  Gun  Carriage  of  dilTcrcnt  sorts  of  pieces  be  replaced  by  those  of  another 
kind  in  case  of  accidents. 

Hence,  few  principles  of  construction  can  be  offered ; and  it  is  conceived  that  the 
best  mode  of  8uppl>ing  their  place,  is  to  gjve  such  a scries  of  Plates  as  is  now 
attached  to  these  remarks,  letting  the  figures  speak  for  themselves.  Every  possible 


* Ailtita  et  Voitum. — II  j s deux  xff&U  de  cimpa^nc : Pun,  pour  le  canon  d«  IS,  et  I’obuaier  dc  (P, 
eat  deatin<^  bux  bottenea  de  reserve,  et  k I’anoeinent  dca  placea;  I'autre,  pour  le  canon  de  8,  et 
Pobuaicr  de  24,  eat  dealing  aux  batteriea  dca  diriaiuna  d'inrantcric  et  de  caralerie. 

Un  acul  offiit  de  monlagne ; celui  de  robuaier  de  IS. 

Deux  aiTtiu  de  ti^«,  I’un  pour  le  canon  dc  S4,  ct  pour  robualer  dc  ; et  I’autre,  pour  le  canon  de 
l6.  Cea  deux  afftta,  portent  leur  bouche  k feu  en  route.  Trola  alTtita  de  place  et  cdte : le  premier, 
conmiun  aux  eanona  dc  94  en  bronxe,  et  de  IS  ct  Id  en  fer ; le  troiai^me  porticulier  aux  canona  dc  19 
cn  bronxe-  Troia  alTkta  dc  mortiera : No.  1 , pour  morder  aneien  modkie  dc  18°  et  k ^nde  portke, 
et  pour  murticr  de  10°  k la  Gomer:  No.  3,  pour  mortier  de  10°  k petite  portke  et  pierricr : No.  3, 
pour  mortier  de  8°  aneien  roodkie,  ct  de  8°  k la  Oomer. — Aide-Memoire  portatif  4 futage  de*  Ojfi- 
ciers  du  Gtnie.  Par  Laime,  Ed.  3,  p.  149. 
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pains  has  l»cnn  taken  to  ininre  accuracy  in  such  as  hare  l)ccn  executed  in  Dublin ; ami 
with  rf^rd  to  those  obtained  from  other  quarters,  acknovledgtnent  is  chiefly  due 
to  Captain  Gore,  R.A.;  though  it  is  not  to  he  understood,  or  ex|iocted,  that  he 
can  be  individually  responsible  for  the  performances  of  the  draftsmen  svorking 
under  his  general  superintendence. 

Nevertheless,  to  meet  possible  error  in  the  drawings,  either  in  original  or  copy. 
Tables  I — XIV.  have  been  expressly  obtained  (from  authority),  to  supply  with  suffi* 
dent  accuracy  Information  likely  to  concern  the  Royal  Engineer  Department ; and 
in  these  Tables,  it  is  to  be  observed,  that  convenience  of  reference  has  been  con- 
sulted rather  than  condensation  of  matter. 

Although,  with  reference  to  the  above  remarks,  a preference  to  the  ' Exiierimental  * 
has  been  so  considerable,  still  much  has  lieen  done  to  obtain  the  advantages  of 
Systematic  Classification,  with  regard  to  the  following  principles, — via.: 

The  Identical — as  when  the  wheel  of  a 6-pounder  may  be  replaced  by  that  of  a 
9-pounder. 

The  Homogeneous — as  when  the  same  Traversing  Platform  serves  for  different 
sorts  of  Guns. 

The  Homologous — as  when  the  24-pounder  Garrison  Carriage  corresponds  in 
form  with  that  for  the  I2*pounder,  but  not  in  dimensions ; 
although  no  replacement,  or  exchange  of  duty,  can  there- 
fore occur. 

TBB  IDENTICAL. 

To  secure  this  for  each  description,  individually,  all  Carriages  are  built  hy  pattern 
and  fixed  dunensions ; so  that,  for  instance,  any  one  part  of  a 9>|)ounder  Carriage 
may  be  replaced  by  its  correspondent  in  any  other  9-poimdcr  Carriage. 

There  is  hut  one  Carriage  for  ammunition  waggons,  from  that  of  the  24-poQnder 
iron  Gun  to  the  heavy*  brass  3-pounder,  and  even  to  the  6-pounder  and  12-pounder 
Rcx:kets.  There  are  only  variations  in  the  dimensions  of  the  boxes,  depending  on 
the  nature  and  bulk  of  the  ammunition. 

The  same  Limber  applies  to  the  foiu*  following;  the  24-poundcr  aud  18-poundcr 
iron  Guns,  and  the  10-inch  and  8-incb  Howitzers. 

Tlie  24-pounder  and  12-pounder  Howitzer  have  the  6-pounder  Limber. 

The  diameter  of  5 feet  is  given  to  all  wheels  from  the  32-ponnder  Howitzer  and 
12-poundcr  Gun,  down  to  the  heavy  3-pounder  and  12  and  6-pounder  Rockets, 
inclusive;  the  tire  of  the  Gun  or  Howitzer  Carriage  wheel  being  ^th  of  an  inch 
wider  than  that  nf  the  Limber  or  other  Carriages  attached  to  it. 

N.B. — To  carry  out  the  system  of  replacement  thoroughly,  would  probably  require  a 
serious  change  in  the  construction  of  Guns ; thus  with  reference  to  Garrison  Carriages 
only,  by  Artillery  Tables  A.  B.,  and  Artillery  Plate  I.  fig.  1,  the  diameter  (F)  between 
the  shoulders  is  in  diflferent  guns  of  the  same  calibre, 

32-pr.— 17-72  24-pr.— 16-88 

16-82  16-8 

16-48  14-3 

16-45 
15-6 

And  to  apply  this  consistently  throughout,  would  be,  probably,  to  introduce  a 
new  prine^la  in  the  construction  of  Ordnance;  viz.,  that  all  pieces  of  which  the 
Carriages  are  intended  to  replace  one  another,  must  have  the  same  width  at  the 


18-pr. — 15-8 
14-15 
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trunnions,  wlictbcr  light  or  hetTy,  or  whether  long  or  short ; pnrticularly  in  those 
of  iron. 


THB  HOMOCiENEOUfl. 

The  same  height  will  in  future  be  given  to  all  Garrison  Carriages,  to  enable  them  to 
fire  over  a 2*fect  3>inch  genouillere  at  a depression  of  2^  with  the  common  quoin. 

T1)C  sante  length  of  axle  is  given  to  the  new  pattern  18,  24,  and  32«pounder 
Garrison  Carriages,  to  enable  them  to  suit  the  iron  Truvcrsiiig  Platform. 

Hence,  the  height  of  Carriage  and  length  of  axle>tree  being  fixed,  the  above  three 
can  only  vary  in  length  and  breadth,  and  they  will  therefore  be  all  dissimilar  in  pro~ 
porihn*.  Here,  tbe  inferior  principle  of  symmetrical  arraugement  has  liecn  supersedni 
by  one  of  greater  practical  importance;  so  that  alt  should  l>e  available  in  all  liat- 
terics  (liarbctlc  or  embrasure),  having  the  usual  height  of  gcuouiltcre.  \\hcre 
Traversing  Platforms  arc  used,  any  adjustments  required  can  be  given  on  the  height 
of  the  curb. 


THE  HOMOLOOOUS. 

This  is  cliicfly  the  result  of  like  causes  producing  like  results;  by  which,  Guns  of 
the  same  character  are  likely  to  be  mounted  in  a similar  manner : 

Thus,  the  32,  2-1.  18,  Ac.,  for  Garrisons,  haviog  like  duties,  under  like  drcnin- 
stancos,  their  Carriages  all  resemble  one  another. 

But  the  21,  18,  and  12-pounders  alone  have  Bracket  Carriages,  being  the  only  guns 
that  have  been  fitted  for  Sic^  or  Position  Batteries;  ami  their  Carriages  arc  (with 
exception  of  the  uniform  height  of  wheel)  * similar  solids.’ 

The  32-pouuder  and  12-poundcr  Carriage  are  much  alike  in  form  aud  dimension; 
but  are  not  adapted  to  exchange. 

The  21-pounder  and  12-poundcr  Howitzer  Carriage,  and  those  for  9,  6,  and  heavy 
3-pounders,  arc,  in  their  respective  gnuips,  similar  solids;  hut  in  no  one  instance, 
except  the  wheels,  can  they,  in  whole  or  jiart,  replace  each  other. 

The  value  of  this  tliinl,  last,  and  least  ini|)ortant  principle,  lies,  perhaps,  in  its 
connection  with  order  and  umfunnity,  aud  tbe  tendency  of  these  last  to  check 
unnecessary  innovation. 

In  concluding  these  remarks  on  Principles  of  Construction,  one  instance  may  be 
quoted  in  wliich  the  symmelrical  plan  receives  a peculiar  check  from  expediency 
itself,  i.e.  in  the  balance  of  Guns  on  Field  Carriages, — a diflerenl  peuse  being  ad- 
visable when  limbered  up  for  Travelling,  from  that  required  when  unlimbcrcd  for 
Action.  This  difiiculty  has  been  met  by  compromise  in  the  9-poundcr  Field  Gun,  and 
downwards,  by  one  set  of  trunnion  Imxes  being  made  to  suffice,  andsoregulateil  that 
the  centre  of  the  trunnion  shall  be  about  ^ inch  behind  that  of  the  axle-tree 
when  unlimbcred:  but  in  tbe  32-pounder  Howitzer,  the  12-pounder  Gun  (brass),  aud 
the  Siege  Guns,  they  have  travelling  as  well  as  fighting  trunnion  boxes  ; — an  arrange- 
ment which,  again,  docs  not  ap|)ear  in  the  10  and  8-iuch  iron,  and  the  24-pounder 
and  12-iK>undcr  brass  Howitzers,  probably  owing  to  tbe  compactness  of  their  forma. 

SIATBB.1AL8,  &C. 

Tliere  has  licen  no  change  of  any  importance,  lately,  in  this  respect,  except  in  the 
adoption  of  oak  instead  of  elm  for  the  brackets ; and  also  of  oak  for  the  axle- 
tree  beds  in  lieu  of  ash:  thus  the  whole  Field  Gun  or  Howitzer  Carriage  is  now 
of  oak,  except  in  the  wheels,  of  which  the -spokes,  nave,  and  felloes  remain  of 
oak,  elm,  and  ash.  respectively,  as  before;  and  in  the  boxes,  Ac.,  which  are  portly  of 
elm  and  partly  of  deal,  as  hitherto. 
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Tlic  wooden  Garrison  Carriages  arc  of  oak,  from  its  durability;  but  the  cbeeks  of 
Shi]i  Carriages  arc  of  elm,  as  tliey  arc  not  generally  so  exposed  to  the  weather,  and 
because  the  latter  wood  is  less  liable  to  splinter  than  the  former.  Oak  is  kept  three 
years  and  elm  two,  to  season,  after  having  l>een  reduced  to  plank.* 

Cast  Iron  Carriages  undergo  proof,  first  by  the  liantnier,  and  then  by  1 in  every  10 
standing  3 rounds  with  scrvicc-chargc,  2 shot,  and  1 wad.  Tlie  fate  of  the  whole  set 
de]>end8  on  the  way  in  wlucb  those  thus  selected  stand  the  trial. 

R£M.\RKS  ON  THE  PLATES  AND  TABLES. 

The  wheels  are  invariably  represented  upright,  to  avoid  the  trouble  of  projecting 
them  as  ellipses:  the  true  distances  between  them  arc  given  therefore  in  the  Tables. 

These  drawings  were  mostly  from  actual  measurement ; hence  the  wheels  will 
seldom  be  found  to  luive  precisely  their  normal  dimensions.  There  will  probably  l>e 
a iliffereuce  of  2 inches  between  the  diameter  of  a new  wheel,  and  that  wluch  it  will 
have  after  long  seasoning,  and  two  thorough  rc]>airs.  The  present  mode  of  fixing  the 
tire  by  nut  and  screw  is  shewn  in  Plate  VIII. 

Depression  Carriages  do  not  appear  in  the  series ; tlierc  has  been  some  delay  in  ob> 
taining  drawings  of  them  from  stations  where  they  are  used : it  is  hoped  that  they 
will  appear  in  Part  II. 

Neither  is  the  Mortar  * Platform ' Waggon  given ; a substitute  for  this  being  to  be 
had  in  the  Sling  Waggon,  Sling  Cart,  or  Devil  Carriage. 

The  13<inch  Mortar  and  Us  bed  are  always  carried  on  separate  Carriages,  but  may 
be  considered  as  in  disuse  in  the  attack  of  places. 

The  10-inch,  on  a Devil  Carriage,  mounted  on  its  l)cd,  the  quoin  taken  out ; or  a 
Platforui  Waggon,  the  bed  over  the  hind  axle-tree,  the  mortar  over  the  fore  axle-tree, 
muzzle  to  the  front.  This  mortar  may  also  be  carried  in  one  trench  cart,  and  its  bed 
in  another. 

The  8-inch  Mortar,  mounted  on  its  bed,  quoin  out,  muzzle  inwards.  A trench  cart 
carries  one  mortar  complete. 

The  two  last  columns  in  Tables  I. — XIV.  have  been  computed  partly  from  the  data 
in  the  other  cohinins,  and  partly  from  the  known  weight  of  guns,  stores,  of  the  pro- 
per numl)cr  of  horses,  and  the  probable  number  of  men  accompanying  each  carriage 
as  il  passes  over  a bridge : it  is  to  shew  the  strmn  thus  brought  on  bridges,  tliat  these 
two  columns  have  l>een  added;  only  it  should  be  Imme  in  mind,  that  all  calculations 
in  such  cases  must  refer  to  mating,  and  not  dead  weights. 

The  * Length  on  line  of  march  * includes  the  length  of  one  hone  as  the  n^Ution 
distance  between  two  successive  carriages. 

The  length  given  in  the  4th  column  is  that  of  each  carriage  when  Umbered  up,  but 
without  the  horses.  R.  J.  N. 


* It  does  not  appear  that  U«k  wood  haa  evrr  been  used  u the  Brittab  Service  for  Gtm  Carrio^, 
to  which,  bowerer,  it  ta  conceived  to  be  particubvly  luitcd ; it  U cheaper,  lighter,  atronger,  and  aa 
durable : the  weight  of  the  Malabar  teak  ia  upwards  of  SO  ths.  per  cubic  foot ; and  la  regard  to 
■trength,  the  value  of  S U SSStf.  The  aap,  which  In  oak  ia  so  destractive  to  iron,  is  highly  conserva- 
tive  of  it  in  teak.  I-aatly,  thia  wood  requirea  little  or  do  asaaoning,  whilat,  as  above  atated,  oak 
requires  three  years. — EdUort. 
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TABLE  I. — 24.POCNDEH  Siege  Gpn. 


Weight. 

Bulk 
u for 
toanage. 

Total 
length 
u placed 

I.<ength 
of  aalr  or 
extreme 
*yreadth  of 
carriage. 

DUtanre 
between 
fore  and 
hind 

axles. 

Breadth  between 
wheeU  at  the 
tire*. 

■3  . 
11 
la's 

§ » 
a-s 

ii 

o» 

Total 
length 
on  line 
of 

in  a gun 
■bed. 

Above. 

Below. 

nrt. 

It*. 

ft. 

ft.  in. 

ft. 

in. 

ft.  Id. 

ft.  in. 

ft. 

in 

ft.  in. 

ft. 

Gun  carriage  . . . 

23 

s 

25J 

I 

6 

71 

EaEn 

4 

61 

5 

y 239 

23  9 

9 7J 

179 

61 

„ limber  . . . 

7 

1 

271 

J 

G 

21 

imi 

4 

G 

31 

3 10 

Fair  of  wheels,  fore . 

3 

2 

10 

40 

M 

». 

M 

31 

3 10 

.» 

n hind 

8 

1 

12 

90 

M 

.. 

>. 

t. 

. 

h 

5 0 

.. 

Axles,  fore  . . . 

0 

6 

.. 

.. 

.. 

.. 

n 

.. 

.r 

M 

„ hind  . . . 

3 

21 

•• 

•• 

>■ 

- 

n 

•• 

TABLE  II. — 18-pounder  Iron  Gun. 


Weight. 

Bulk 
a*  fur 
tonnage. 

Total 
length 
a*  placed 
in  a gun 
*h^. 

length 
of  axle  or 
extreme 
breadth  of 
carriage. 

Distance 
between 
f<>re  and 
hind 
axle*. 

Brrailth  lictween 
wheel*  at  the 
tirn. 

ja 

a 

t- 

S5o 

1 » 
n 

M 0 

fi 

c % 

Total 
length 
on  anc 
of 

marrb. 

Above. 

Below. 

rwt. 

qr.  lb*. 

ft. 

ft.  in. 

ft.  in. 

ft.  in. 

ft. 

in. 

ft. 

in. 

in. 

ft.  in. 

cwt. 

ft. 

Gun  carriage  . . . 

18 

1 2G| 

] 

0 4J 

4 

n 

4 

G 

4 

5 0 

y 199 

21  G 

8 2\ 

162 

59 

„ limber  . . . 

1 27i 

J 

6 2^ 

4 

IQ] 

4 

G 

31 

3 10 

Ammunitiou  waggon 

3 24 

1 

G 3 

5 

5 

4 

9 

21 

5 0 

V 240 

„ 

1 7} 

115 

48 

„ limber. 

8 

|Uj{l 

J 

6 3 

5 

5 

4 

9 

21 

5 0 

Fair  of  wheels,  fore  . 

3 

2 10 

40 

.t 

.. 

• I 

1 

II 

3 10 

.1 

tt 

„ hind 

7 

65 

II 

It 

I 

I. 

5 0 

.. 

It 

Axles,  fore  . . . 

•> 

.t 

u 

t. 

I 

I. 

t> 

.1 

tt 

„ hind  • « . 

1 

1 18 

- 

- 

•- 

■ 

•• 
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TABLE  III. — 12>pot7NDKa  Medium  Gun. 


Bulk 

Total 

length 

aeplacetl 

H 

H 

Breadth  between 
wheels  at  the 
tiiea. 

•S  . 

■S-S 

sa^ 

3fr 

Total 
length 
on  unc 

Weight. 

M for 
toonage. 

in  a gun 
ahed. 

breadth  of 
carriage. 

bind 

ailea. 

Abore. 

Below. 

^ s 

of 

march. 

Gmt  carrifige  . . . 
„ limber  . . . 

rwt. 

12 

9 

qr. 

2 

2 

Ib>. 

8 

2 

cub. ft 

j-234 

ft.  in. 

23  9 

ft.  in. 

6 5 
6 5 

ft.  in. 

9 n 

ft.  *ln. 
5 51 
5 51 

ft.  in. 

4 9 
4 9 

in. 

2J 

2J 

ft.  in. 

5 0 

cwt. 

140 

ft. 

61 

Ammunition 

„ Umber. 

10 

a 

3 

2 

9 

7 

|240 

20  4 

6 3 

j n 

5 5 

4 9 

n 

5 0 

114 

48 

Spare  wheel  car- 1 
riage  6l  sp.  wheels  j 
„ limber. 

17 

8 

3 

2 

|280 

Ditto  as  gun  carriage  and  Umber. 

82 

52 

Store  limber  carriage 
„ limber . 

I 

1 

|227 

20  7 

6 3 

7 8 

5 5 

4 9 

21 

5 0 

74 

48 

Forge  waggon  . . 
„ limber . 

9 

8 

■ 

1 

|239 

20  8 

G 3 

7 1} 

5 5 

4 9 

21 

5 0 

74 

48 

Bagg»ge  cart . . . 

9 

B 

8 

12  8 

6 3 

M 

5 5 

4 9 

21 

5 U 

48 

23 

Pair  of  wheels,  light 

3 

2 

20 

43 

t. 

>. 

>. 

.. 

21 

5 0 

D 

B 

H heavy 

4 

1 

8 

47 

» 

>. 

.. 

2» 

5 0 

H 

Axle 

1 

0 

2 

»» 

-• 

■■ 

-■ 

- 

r» 

i 

B 

TABLE  IV. — 9>poundbr  Gun. 


Balk 

Total 

length 

uplared 

I.«agth 
of  ailc  or 
extreme 

Distance 
itetween 
fore  and 

Breadth  between 
wheels  at  the 
tires. 

j) 

|1 

J 

Total 
length 
on  une 

Weight 

aa  for 
tonnagr. 

in  a gun 
■b^. 

breadth  uf 
carriage. 

bind 

axles. 

Above. 

Below. 

k 

If 

H k 

of 

march. 

Gan  carriage  « . . 
„ Umber  . . . 

rat. 

12 

8 

qr.  tha. 

0 19 

1 24 

cub. ft 
|201 

ft.  in. 

22  7* 

ft  in. 

6 5 
6 3 

ft  in. 

9 2 

ft  in. 

5 5^ 
5 5 

ft.  in. 

4 9 

4 9 

in. 

2» 

2i 

ft.  in. 

5 0 
5 0 

cwt. 

134 

ft. 

61 

Ammunition  waggon 
„ Uml^ . 

10 

8 

3 11 
1 24 

1 238 

20  4 

6 3 

7 7J 

5 5 

4 9 

2i 

5 0 

113 

48 

Sparc  wheel  car- 1 
riage  ii  sp.  wheels  / 
tt  Umber . 

16 

7 

3 8 
3 11 

|248 

Ditto  as  gun  carriage  and  limber. 

81 

51 

Store  Umber  carriage 
„ liml>cr  . 

10 

8 

3 7 
0 10 

|227 

20  7 

6 3 

7 8 

5 5 

4 9 

n 

5 0 

74 

48 

Forge  waggon  . . 
,•  limber . . . 

9 

8 

2 26 
0 10 

J239 

20  8 

6 3 

7 11 

5 5 

4 9 

n 

5 0 

74 

48 

Baggage  cart  . . . 

9 

0 8 

104 

12  8 

6 3 

5 5 

4 9 

2* 

5 0 

48 

23 

Pair  of  wheels,  light . 

3 

2 20 

43 

» 

ft 

.. 

tt 

2* 

5 0 

» 

>. 

M hea^y 

4 

1 8 

47 

” 

” 

__ 

.. 

n 

5 0 

M 

» 

Axle,  light .... 

0 

3 12 

M 

H 

»» 

.. 

.2 

1. 

» 

„ hevy  . . . 

1 

0 2 

” 

" 

- 

•• 

n 

" 

•• 

VOL.  I.  O 


Digitized  by  Google 


210 


CARRIAGE. 


Gun  carriage  . . . 
„ Umber  . . . 

Ammunition  waggon 
„ UmT>er . 

Spare  wheel  car- 1 
riage  & 8p.  wheels  J 
„ limber . 

Store  limber  carriage 
„ Umber . 

Forge  waggon  . . 
„ limber . . • 

Baggage  cart . . . 

Pair  of  wheels,  Ught . 

„ heavy 

Axle,  light  . . . 

„ heavy  . . . 


twt.  qr.  Ibi. 
11  0 10 
8 1 26 

10  3 4 
8 1 2G 

15  3 22 

7 3 11 

10  3 7 

8 0 10 


TABLE  V.— Heavy  6-poumdbii  Gun. 

Total  I Lenfsth  Di»tan««  Bfeidth  b«tww  I I 

lenittb  lofailc  or  between  wheeU  at  the  Kg  . | 

Bulk  aapUeedI  extreme  fore  and  bmt.  \ -q  g j 

u for  inapun  Ibrcadthof  hind  i | £“  j 

tonna^.  abed.  1 carriage.  axica.  Abore.  Below,  sa  o 


■.  cub.  ft.  ft  io.l  ft.  in.  ft.  in.  ft-  ft-  |f- 

] ].202  23  5|  ® ^ 9 H 5 5*  1 9 2J  1 

J |238  20  4 6 3 7 7J  5 5 


5 3 I 7 7}  1 5 5 I 4 9 I 2J 
Ditto  as  gun  carriage  and  limber. 


43 


6 3 

7 8 

5 5 

4 9 

2J 

5 0 

74 

1 

48 

G 3 

7 U 

5 5 

4 9 

2i 

5 0 

74 

48 

6 3 

„ 

5 5 

4 9 

2i 

5 0 

48 

23 

» 

2i 

5 0 

•• 

•• 

25 

5 0 

- 

H 

” 

» 

” 

’’ 

" 

” 

-> 

” 

" 

" 

•• 

Gun  carnage  . . - 
„ Umber  . . • 

Ammunition  w'aggon 
„ Umber . 

Spore  wheel  car- 1 
riage  & sp.  wheels  / 
„ Umber . 

Store  limber  carriage 
„ Umber . 

Forge  waggon  . . 
„ Umber . 

Baggage  cart  . . . 

Pair  of  wheels  . • 

Axle 


cwt.  qr.  Ib«.  I 

9 1 15 
8 1 18 

10  3 4 
8 1 18 

.13  0 31 
. 7 3 11 

> 10  3 7 
. 8 0 10 


T.\.BLE  VI. — Light  6-poundb»  Gun. 


Total  Len^ 
length  of  axle  or 
Balk  aa  placed  extreme 
aa  for  in  a gun  breadth  of 
tonnage,  abed,  carriage. 


. cub.  ft.  ft.  in.  ft  in. 

J j.182  21  10  6 3 


Piatance  Breadth  between 
between  wbeela  at  the  ^ 
fore  and  -g  g 

bind  1 £'3 

axlea.  Above.  Below,  aae 


ft.  In.  ft  in.  ft.  in.  in. 

8 9t  9 6 4 9 2i 


Total 
, length 
_ S on  line 

5 s ^ 

^ I march, 
cwt.  ft. 

104  59 


^235  20  6 3 


.227  20  7 


1 3 I 7 7}  I 5 5 j 4 9 j 2J  I 
Ditto  as  gun  carriage  and  Umlier. 


6 3 

7 8 

5 5 

4 9 

21 

6 3 

7 U 

5 5 

4 9 

21 

6 3 

»» 

5 5 

4 9 

21 

.. 

.. 

If 

M 

21 

•• 

.. 

.. 

-- 

II 

74  48 

48  23 
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TABLE  VII. — Licut  3>pocndir  Gun. 


Weight. 

Bulk 
u for 
toonegc. 

Total 
length 
M placec 

Length 
of  axle  or 
extreme 
breadth  of 
carriage. 

I>utanre 
between 
fore  and 
hind 
axles. 

Breadth  between 
wheels  at  the 
tires. 

11 

I’S 

5's 

Total 

weight. 

Total 
length 
on  line 
of 

march. 

Abore. 

Below. 

cwt.  qr.  Ib«. 

cub.  ft. 

ft.  in. 

ft.  in. 

ft.  In. 

ft.  in. 

ft.  in. 

in. 

ft.  in. 

cwt. 

ft. 

Gun  carriage  . . . 

4 9 

] 

^90 

16  6 

4 8 

6 7i 

3 11 

3 7i 

21 

4 4 

97 

44 

y,  limber  . « . 

3 3 4 

J 

Limber  car  . . . 

3 3 16 

51 

9 4 

4 8 

>1 

3 11 

3 71 

21 

4 4 

62 

• 28 

Pair  of  wheels  . . 

2 1 0 

28 

ti 

21 

4 4 

11 

Axle 

0 1 10 

•• 

»* 

•• 

" 

■■ 

•• 

.. 

.. 

TABLE  VIII.— 3>poundkr  Moumtaik  Cva. 


Weight. 

Bulk 
as  for 
tonnage. 

Total 
length 
as  placed 
in  a gun 
sb^. 

Length 
of  axle  or 
otreme 
breadth  of 
carriage. 

Distance 
between 
fore  and 
hind 
axles. 

Breadth  between 
wheels  at  the 
tires. 

€ . 
ca^ 

Diameter 
of  wheel. 

Total 

weight. 

Total 
length 
on  line 
of 

march. 

Abore. 

Below. 

cwt. 

n». 

cub.  ft. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

in. 

ft.  in. 

cwt. 

ft. 

Gun  carriage  . . . 

3 

17 

1 

^23 

12  1 

3 11 

.. 

2 3^ 

2 3| 

u 

3 0 

24 

22 

Shafts 

0 

1 

17 

J 

Boxes,  large  . . . 

0 

8 

1 

Us 

„ 

„ 

„ 

„ 

ff 

„ 

U 

„ 

„ small  . . . 

0 

2 

11 

J 

' Pair  of  wheels  . . 

0 

3 22 

11 

.. 

.f 

» 

» 

.1 

3 0 

.. 

I. 

Axle 

0 

0 20| 

-- 

-■ 

•• 

•• 

-■ 

» 

II 

TABLE  IX. — 10‘iNCH  Iron  Howitzer. 


Weight. 

Bulk 
as  for 
tonnage. 

Total 
length 
as  placed 
in  a gun 
■bed. 

Length 
of  axle  or 
extreme 
breadth  cd 
carriage. 

Distance 
between 
fore  and 
bind 
axles. 

Breadth  between 
wheels  at  the 
tires. 

H 

Diameter 
of  wheel. 

Total 

weight. 

Total 
length 
on  line 
of 

march. 

Abore. 

Below. 

:wt. 

lbs. 

cub.  ft. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  In. 

in. 

ft.  in. 

cwt. 

ft. 

Howitzer  carriage.  . 

31 

2 

10 

1 

6 71 

4 101 

4 6i 

5 

5 0 

[•25B 

23  0 

9 91 

180 

60 

„ limber . . 

7 

2 

0 

J 

6 2i 

4 lOi 

4 6 

31 

3 10 

Pair  of  wheels,  fore . 

3 

2 

10 

29 

1. 

II 

» 

II 

I. 

31 

3 10 

II 

„ hind . 

8 

1 

12 

63 

II 

II 

» 

I. 

5 

5 0 

II 

.. 

Axle,  fore  .... 

1 

0 

6 

.. 

„ 

>. 

II 

II 

.. 

.. 

.. 

II 

„ hind  . . . 

1 

3 

3 

" 

•• 

II 

•1 

II 

H 
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TABLE  X. — 8>incb  Iron  Howitzer. 


Weight. 

Bulk 
a*  for 
tannage. 

Total 
lengtli 
as  placed 
in  a gun 
shed. 

Length 
of  axle  or 
extreme 
breadth  of 
carriage. 

Diatancc 
betireen 
fore  and 
hind 

axles. 

Breadth  between 
wheels  at  the 
tires. 

5 . 

H 

II 

li 

h * 

Total 
length 
ou  line 
of 

march. 

AbOTC. 

Below. 

ewt. 

lt>i. 

cub.  ft. 

ft.  in. 

ft. 

in. 

ft.  in. 

ft.  in. 

ft. 

in. 

m. 

ft.  in. 

cwt. 

ft. 

Howitzer  cftrrisge  . 

24 

1 

14 

1 

6 

4* 

4 11 

4 

6 

4 

5 0 

V238 

21  5 

9 0 

154 

59 

„ limber . . 

7 

2 

0 

J 

6 

2* 

4 10} 

4 

6 

3J 

3 10 

Ammunition  wsggon 

11 

0 

0 

^239 

20  4 

6 

3 

7 7t 

5 5 

4 

9 

2i 

5 0 

lie 

48 

„ Umber. 

8 

2 

20 

J 

Psir  of  wheels,  fore . 

3 

2 

10 

29 

M 

. 

.. 

ti 

II 

3i 

3 10 

.. 

1. 

„ hind . 

7 

0 

0 

55 

It 

.1 

ti 

.. 

.1 

4 

5 0 

.. 

I. 

Azle,  fore  .... 

1 

0 

6 

11 

M 

M 

1. 

1. 

M 

n 

.1 

„ hind  . . . 

1 

1 

18 

- 

•- 

-- 

-• 

If 

- 

•• 

TABLE  XI. — 32-FOI7NDBB  Brasr  Howitzer. 


Weight. 

Bulk 
as  for 
tonn^e. 

Total 
length 
as  placed 
in  a gun 
shed. 

Length 
of  axle  or 
extreme 
breadth  of 
carnage. 

Distance 
between 
fore  and 
hind 
axles. 

Breadth  between 
wheels  at  the 
tires. 

•3  . 
11 

|l 

1 h 

in's 

^ £ 

Total 
lennh 
on  line  , 

Of,  1 

tnarrii. 

Abore. 

Below. 

ewt. 

tbs. 

cub.  ft. 

ft.  in. 

ft.  in. 

ft.  in. 

ft. 

in. 

ft.  in. 

in. 

ft.  in. 

ewt. 

A.  i 

Howitzer  carriage  . 

12 

2 

19 

1 

^230 

23  0 

6 5 

9 9} 

3 

4 9 

2J 

5 0 

140 

GO  ' 

„ Umber . . 

9 

3 

0 

J 

! 

Ammunition  waggon 

10 

3 

1 

1 

; 

>■240 

20  4 

6 3 

7 ;» 

5 

5 

4 9 

2> 

5 0 

113 

48 

„ Umber. 

8 

2 

11 

J 

f 

Pair  of  wheels  . . 

4 

1 

8 

47 

II 

I. 

I. 

II 

II 

2J 

5 0 

**  1 

Axle 

1 

0 

2 

•• 

- 

>• 

•I 

II 

II 

n 

11 

TABLE  XII. — 24-poundbr  Brass  Howitzer. 


Weight. 

Total 
length 
as  placed 
inagun 
sh^. 

I.enMh 
of  axle  ot 
extreme 
breadth  of 
carnage. 

Distance 
between 
fore  and 
bind 
axlea. 

Breadth  between 
wheels  at  the 
Urea. 

■3  . 

II 

ti 

■i! 

Cl's 

■31 

Total  1 
leOKth  1 
on  line  < 
of 

tnarcb- 

Abore. 

Below. 

rwt. 

lbs. 

cub.  ft. 

ft. 

in. 

ft.  in. 

ft.  in. 

ft. 

in. 

ft. 

in. 

in. 

ft.  b. 

cwt. 

ft.  t 

Howitzer  carriage  . 

12 

2 

13 

1 

6 5 

5 

H 

4 

9 

2» 

5 0 

1 

^207 

21 

8 

8 10} 

134 

59 

„ Umber . 

8 

2 

5 

J 

6 3 

5 

5 

4 

9 

2» 

5 0 

Ammonition  waggon 

10 

3 

5 

i 

^238 

20 

4 

6 3 

7 7} 

5 

5 

4 

9 

21 

5 0 

114 

48 

„ Umber. 

8 

2 

5 

J 

Pair  of  wheels,  Ught . 

3 

2 

20 

43 

. 

.1 

M 

I 

r 

21 

5 0 

W 

.. 

heavy 

4 

1 

8 

47 

, 

.. 

.. 

. 

2J 

5 0 

II 

M 

Axle,  Ught  . . . 

0 

3 

12 

>. 

. 

.. 

» 

. 

.. 

.. 

.. 

„ heavy  . . . 

1 

0 

2 

-• 

■ 

'■ 

• 

■ 

■' 

II 
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TABLE  XIII. — 12-poundkr  Brass  Howitzkr. 


W'cight. 

Bulk 
aa  for 
tonnage. 

Total 

length 

aaplacrd 

inagau 

ahed. 

length 
of  aalc  or 
extreme 
Itreadthof 
earriage. 

Diatance 
lietween 
fore  and 
bind 
axle. 

Breadth  between 
wheeU  at  the 
tirea. 

Above.  { Below, 

1! 

a'5 

zi 

ii 

— 0 

2. If 

Total 

lenph 

of 

march. 

ft.  in. 

ft.  in. 

ft.  in.  ft.  in. 

in. 

ft.  in. 

ewt. 

ft. 

IIoHitzcr  carriage  . 

lu  0 

13 

1 

M82 

21  2 

6 3 

Dma 

5 5 4 9 

2i 

5 0 

125 

58 

„ limber.  . 

8 2 

J 

Ammunition  waggon 

IfWI 

14 

1 

^237 

^Ml 

G 3 

: 7J 

5 5 4 9 

24 

5 0 

112 

48 

„ limt)cr . 

8 2 

J 

Pair  of  wheeb,  light . 

3 2 

43 

M 

>. 

.. 

24 

5 0 

t> 

.. 

„ heavy 

4 1 

8 

47 

tt 

t. 

.. 

..  1 

2t 

5 0 

II 

» 

Axle  ..... 

0 3 

12 

It 

•• 

»» 

„ ! 

- 

TABLE  XIV. — 4|.imcm  Mountain  Howitzcr. 


Weight. 

Bulk 
as  for 
tonnage. 

Total 
length 
aa  placed 
inagnn 
•had. 

Length 
of  axle  or 
extreme 
breadtbof 
carriage. 

Diatance 
between 
fore  and 
bind 
axlea. 

Breadth  between 
wbecU  at  the 
tirea. 

Diameter 
of  wheel. 

Total 
Ittgth 
on  uoe 
of 

Abo^e. 

Below. 

Beds  with  bearing  1 
poles*  . . . J 

Ammunition  boxes,  1 
2 lai^  J 

„ 4 small 

nrt.  qr.  lha. 

1 0 5 

0 2 18 

1 0 23 

eub.  ft. 
- 20 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

ft.  in. 

la. 

ft.  la. 

ewt. 

ft. 

TABLE  XV. 


Garmon  Carriages. 

Iron.  Wood. 


Traversing  Platforms. 
Iron.  Wood. 


Weight. 


Weight. 


32-pr.  gun 

23 

0 22 

10 

17 

7 

13 

0 

.6 

0 

11 

24-pr.  „ 

21 

2 IB 

10 

0 

6 

12 

2 

16 

13 

6 

18-pr.  „ 

18 

1 6 

9 

6 

10 

2 

2 

12 

16 

2 

12-pr.  „ 

16 

2 20 

8 

1 

9 

9 

3 

B 

11 

13 

G 

9-pr.  „ 

14 

3 22i 

7 

7 

6 

9 

0 25 

11 

1 

9 

6-pr. 

14 

2 10 

6 

17 

6 

7 

2 

24 

9 

6 

6 

Weight.  Value  Weight.  Value, 

ewt.  qra.  the.  i6.  «.  i.  ewt.  qn.  Ih«.  ie.  a.  d. 

• - - * 27  11  0 


51  0 0 


27  13  4 


p2  0 27 
[22  0 27 


£.  t.  d. 

Dwarf  Traversing  Platform 28  9 5 

Carriage  for  a 32*pr.  of  56  ewt.  to  correspond  . . 23  111 


Average  of  a number,  £ 50. 


£51  11  4 


* Aa  prepared  for  Sjrria  in  1640;  and  for  Hong  Kong  in  IMI.  Tbeu  beda  are  aomething  like 
girriaon  carriagea  wititout  tnicki.  One  male  carriea  two  of  them,  or  one  howiuvr. 
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TABLE  XVI* 


Garmon  Carriages,  A*c.  Wood, 

(Block  trail.} 


68-pr.  carronade 
42-pr.  „ 

32-pr.  „ 

24  .pr. 
l».pr.  „ 

12.pr.  „ 


13-in.  mortar 
10-in.  „ 

8-in.  „ 


&i-m. 

4|-in. 

13-in. 

lO-iii. 

8 -in. 


cwt.  qra.  th«. 

17  2 25 
10  1 21 
8 3 24 
7 3 21 
6 3 20 
6 1 0 


1 0 10 
0 3 5 


Iron. 


11 

3 

0 

10 

3 

20 

9 

2 

10 

8 

1 

12 

50 

1 

lU 

21 

0 134 

21 

1 

„ 

„ 

„ 

31 

0 

0 

15 

2 

22 

7 

2 

10 

TABLE  XVII. 

cwt.  qn.  R«. 


Cavalry  Forge  Cart 

10 

2 

184 

Flanders  Waggon  . . 
Small  Arm  Ammunition 

ewt. 

qn.  n>9. 

15 

2 

0 

Waggon. 

Liml>er 

7 

2 10  ' 

Body 

7 

0 64 

20  Musket-ball  boxes 
20,000  Rounds  of  mus- 

2 

0 16 

ket-ball  cartridges  . 

16 

1 6 

34 

25,000  Perenssion  caps 

0 

1 12 

29  Paper  boxes  for  do. 
15  sets  of  Horse-shoes, 

0 

0 10 

with  nails  . . . 

0 

3 14 

1 Horse-shoe  box  . 

0 

0 134J 

— When  flints  arc 

sent  in  lieu  of  percus- 

2000  Flints  . . . 

0 

2 16 

94 

uon  caps,  the  weight* 
would  be  for  . . . 

2 Flint  boxes  . . . 

0 

0 214  j 

Sling  Cart  .... 

. . 

16 

1 

17 

Sling  Waggon,  Improved,  subatitnted  for  the  Large  Devil 

Carriage  .... 

. . 

31 

0 

23 

Gyns,  Triangle. 

Large 

9 

2 224 

^12 

194 

Blocks,  &C.  . . . 

2 

3 25 

Small 

7 

3 3 1 

^10 

2 

Blocks,  &c.  . . . 

2 

3 1 

Platform  Waggon  . . 

21 

1 

23 

Devil  Carriage,  complete,  small 

. . 

. . 

7 

2 

8 

Baggage  Cart  . . . 
Store  Limber  Carriage. 

• * 

9 

0 

8 

Body 

Limber 

10 

8 

3 81 
0 10  J 

.18 

3 

18 

Blanshord’s  Pontoon  large  Carriage  .... 

13 

2 24 

^42 

2 

12 

Appurtenances  . . 

28 

3 16 

Ditto  ditto  small  Carnage  .... 

9 

0 0 

^22 

Appurtenances  . . 

13 

2 5 

Hand  Cart  .... 

4 

3 

4 

* From  Griffiths’  ' ArtUlcrUt’i  MumsI,*  third  edition. 
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Bellows,  ])airs 1 

Anvil,  with  block 1 

Coals,  bushels  ......  2 

smiths’  tools  in  the  limber. 

Tongs,  pairs 2 

Slices  . 

Ladles 

Vica  ■ 

I Hand 


Shoeing  Smiths’  tools,  seta  . 
Jobbing  Smiths'  do.  do.  . 


Small  Medicine  Chest,  for  Far-  "I 

riers’  use J 
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Hammers  < Hand 
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/Rod 

*\Iland 

Screw-drivers 


Punches  < 


r |>round 


Round 6 

G 
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CASK.-— ride  * Bridge,  Cask.’ 


CASTRAMETATION  it  the  art  of  UiTing  out  Camps,  whether  tlie  troops  in- 
tended to  occupy  them  are  to  be  hutted,  under  canvass,  or  bivouacked. 

Encampments  on  actual  service  may  be  divided  into  Camp*  qf  Potition,  and  /»> 
cidenial  Camps  taken  up  every  night  on  a march  by  troops  traversing  a country  where 
an  enemy  may  be  met  with.  There  are  also,  in  time  of  peace,  Camps  Instruction 
or  Exercise;  but  under  any  circumstances,  and  wlietber  the  troops  are  hutted,  under 
canvass,  or  bivouacked,  the  principles  here  mentioned  should  be  attended  to. 
Troops  are  however  seldom  hutted,  except  in  Camps  of  Position. 

The  situation  selected  for  a Camp  should  be  healthy,  not  liable  to  be  flooded,  well 
provided  with  water,  and  should  have  abundant  supplies  of  wood  and  forage  close  at 
hand : also,  if  the  troops  are  on  actual  service,  it  must  be  capable  of  defence,  and 
should  not  be  overlooked.  The  British  Army  generally  encamps  by  brigades,  or 
divUioni,  independently.  The  troops  of  each  arm  should  be  encamped  in  lines  parallel 
to  the  probable  line  of  battle,  and  in  such  a manner,  that  all  may  form  line  directly  in 
front  of  their  Camp  without  confusion,  by  night  as  well  as  by  day,  and  act  efficiently ; 
the  Infantry,  if  the  country  is  open,  being  placed  so  as  to  be  protected  by  the  Cavalry ; 
and,  if  the  country  is  close,  so  as  to  cover  the  lattsr,  whilst  the  Artillery  should 
occupy  the  most  commanding  positions,  (if  possible,  so  as  to  flank  the  front  of  the 
Camp,)  and  should  be  duly  supported  by  Infantry  and  Cavalry. 

The  flanks  of  the  Camp  should  be,  if  possible,  protected  by  a village  or  riv'er,  and 
care  should  be  taken  that  the  prolongation  of  the  lines  may  fall  upon  ground  whence 
they  cannot  be  enfiladed,  and  that  the  ground  in  front  is  favourable  for  a field  of 
battle. 

The  Camp  of  each  regiment,  brigade,  or  division,  should  occupy  the  same  space  in 
front  which  it  would  cover  when  drawn  up  in  order  of  battle,  (calculating  u{>oii  the 
efTectives  only,)  and  there  should  be  ample  space  in  front  for  manoeuvring,  and  in- 
tervals of  almut  400  yards  between  the  fronts  of  the  first  and  second  lines  and  reserve, 


* Fmn  Spetnasn’f  ‘Britiab  Gunocr.’ 
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when  MTcral  corps  or  divisions  are  lopctlicr:  the  intcn-ol  between  the  flanks  of  bat- 
talions, or  iHstwccn  those  of  brigades,  may  be  taken  at  al>oiit  a Com|Muiy’s  length. 

The  reserve  should  he  placed  so  as  to  protect  the  approaches  to  tlie  rear,  and  also 
to  lie  capable  of  quickly  aiTording  aid  to  any  of  the  troops  in  fronb 

Tlie  communications  throughout  the  Camp,  across  its  front,  and  from  every  part  of 
it  to  the  front  and  rear,  must  be  rendered  easy, — the  lines  of  retreat  l>eing  decided 
u|Km  In  the  first  instance. 

Fuel  and  water  are  amongst  the  most  necessary  items,  and  their  importance  will 
justify  the  choice  of  an  otherwise  inferior  position. 

The  riv-ulets  near  the  Camp  should  be  dammed  across  at  iuterv'als,  to  retain  the 
water  for  the  supply  of  the  troops,  and  at  as  early  a period  as  pos-nible.  Where  the 
quantity  is  limited,  an  active  police  must  be  c.stablishetl,  to  see  that  the  ponds  arc  not 
drained  for  fish ; — that  cattle  have  not  unrestrained  access  to  it ; — that  horses  are  not 
watered  in  it; — and  that  the  men  do  not  batlie,  and  that  clothes  arc  not  washed,  in 
the  upper  portions.  If  the  river  is  only  to  be  readied  at  points  under  the  control  of 
the  enemy,  they  must  be  either  covered  or  supported  by  field-works ; or  the  water 
must  be  led  to  reservoirs  in  the  rear;  and  possibly  diverted  in  its  entire  course. 

A chain  of  guards  must  be  established  round  the  Camp  on  those  points  which 
command  the  approaches,  but  not  so  as  to  be  out  of  sight ; and  sentries  must  be 
posted,  so  as  not  only  to  prevent  the  approach  of  an  enemy,  hot  the  egress  of  tlie 
troops  for  the  purpose  of  plundering,  Ac. 

The  several  Parks  should  he  established  alxiut  200  yards  in  rear  of  the  Camp,  and 
remote  from  houses,  so  as  to  lessen  the  chance  of  danger  from  fire;  the  carriages 
must  be  placed  so  that  any  of  them  may  be  easily  moved  at  any  time  to  the  lines  of 
retreat  or  advance.  P.  B.* 


The  details  of  laying  out  Camim  for  Cavalry,  Infantry,  ami  Artillery,  are  given  in 
figs.  1,  2,  3,  res])ectively.  Cavalry  rarely  encamped  during  the  late  war, — but  fig.  1 
is  taken  from  a Horse-Guards'  document,  modified  to  the  present  circumstances  of  the 
Service.  Fig.  2 gives  the  practice  as  now  cstahlishcd  for  troops  in  Ireland : in  forming 
from  Line  for  a Regimental  Camp,  the  battalion  being  in  open  column  of  divisions.'^ 


Grenadiers  ami  Light  In- 
fantry stand  fast. 


No.  2 closes  on  No.  1 . 

4 3. 

5 „ 6. 

7 8. 


The  companies  of  the  right 
wing  which  move,  close 
to  the  front ; those  of  the 
left  wing,  to  the  rear. 

Nos.  2,  4,  6,  8,  and  Light 
Company,  counter-march. 


The  encampment  of  the  9-pr.  Field  Battery  allows  for  164  horses,  as  well  as  for  the 
total  nnmlior  of  Gunners  and  Drivers  necessary, — on  the  Cavalry  footing  of  12  men 
jier  tent. 

In  figs.  I,  2, 110  arrangements  arc  made  for  Sutlers,  Batmen,  and  Privies ; they  may 
lie  arranged  in  the  rear,  according  to  circumstances,  provided  always  that  tliey  lie 
within  the  rear  guard. 

During  the  latter  part  of  the  Peninsular  War,  the  general  issue  of  tents  to  the  Por- 
tuguese troo))s  was  discontinuetl ; instead  of  these,  their  blankets  were  edged  with 
corrl,  loo)>ed  at  the  comers ; and  with  a squad  of  four  men,  these  blankets  could  l>e 
thus  secured  to  tbeir  muskets,  crossed,  so  as  to  form  a small  ridge  tent. 


* Tbvu  far  bj  Lieut.  Bainbrigfe,  R.E.,  wboee  bdn;  lent  abroad  prevented  bU  compleiiog  tbe  Paper. 
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Two  Bullets  allowed  for  every  descrij^Uoa  of  Marquee  or  Tent.  V (in  ninth  columo;  sifniSes  packed  in  a caovais  Ttlise ; B in  a bag. 
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HUTTING. 

For  Winter,  or  other  Standing  CantonmentB,  when  towns  or  Tillages  are  not  to  be 
had, — Huts  should  be  mode.  These  have  every  shape,  size,  and  quality;  from  the 
open  screen  of  the  Hottentot,* — the  roof-shaped  Gy|)sey  straw  shed, — nr  the  lowest 
Irish  turf  5hecling,f — to  the  cottage  built  of  stoue  set  in  clay, — of  raw  brick, — of 
cob, — or  of  * wattle-aiid-dab.* 

In  making  cob,  straw  is  trampled  into  the  clay,  and  the  walls  carried  np  in  thin 
courses  laid  on  in  small  shovelfuls  at  a time,  within  two  planks  on  edge  as  a mould, 
shifted  upwards  as  the  work  rises.  Less  than  12  inches  thick  of  this  is  musket- 
proof.  In  constructing  wattle-and-dab  houses,  there  is  first  a plain  frame-work  for 
the  walls  of  upright  poles  fixed  in  the  ground,  and  held  together  above  by  a wall- 
plate;  the  corner  and  door-posts  being  stronger  than  the  rest.  The  poles  for  the 
walls  may  be  about  18  inches  apart,  and  ore  wattled  with  rods  so  as  to  support  the 
clay,  which  must  be  worked  in  by  hand  on  both  sides  at  once, — the  first  coat  being 
left  rough  to  allow  a hold  for  the  secoud.  To  give  stiffness  to  the  framing,  diagonal 
braciug  might  be  fixed  to  the  walls  inside ; also  across  the  comers  of  the  wall-plates 
as  dragon-ties.  The  floor,  of  well-xammed  clay  (mixed  with  cow-dung)  and  gravel, 
high  enough  above  the  ground  to  keep  it  dry.  The  fire-place  and  chimney,  in  all 
cases,  of  stone  or  brick,  and  best  ran  up  in  a gable.  The  thatch  of  the  roof  supported 
on  rough  slight  rafters.  The  whole,  whitewashed,  inside  and  out ; and  a gutter  run 
all  round  at  a little  distance  outsjde. 

Those  who  are  unacquainted  with  the  virtues  of  cow-dung  will  be  surprised  to  find 
how  a clay -floor  is  improved  by  being  washed  daily  with  a very  thin  mixture  of  it  and 
water,  which  is  perfectly  luotfensive.  Cow-dung  also  gives  great  toughness  to  the 
clay  on  the  walls : it  is  for  the  like  reason  used  in  pargetting. 

A great  protection  against  fire  may  be  given  by  thickly  coating  the  thatch  of  the 
roof  with  whitewash,  or  rather,  very  thin  mortar. 

AVithout  deporting  from  the  principle  of  the  length  of  the  front  being  equal  to  that 
of  the  troops  in  line, — such  an  encampment  may  be  arranged  so  that  the  huts  may 
support  each  other  by  a flanking  fire,  especially  from  the  Officers'  quarters  and  tbe 
Guard-houses. 

From  the  probable  scarcity  of  suitable  timber,  the  huts  for  the  men  may  be  only 
wide  enough  for  one  row  of  beds : a quarter  for  fifteen  men,  at  1 pace  per  man,  vrill 
thus  be  37'  6"  x 9'  in  the  clear,  which,  in  a cold  climate,  will  require  a fire-place  at 
each  end.  If,  however,  timber  can  be  obtained,  it  will  be  better  to  make  the  barracks 
20  feet  wide,  there  being  no  objection  to  a row  of  posts  do^^m  the  middle  supporting 
the  tie-beams,  if  necessary. 

The  following  extracts  from  tbe  Orders  of  the  Light  Division,  by  Major-General 
Robert  Crawford,  between  1809  and  1811,  and  from  the  Queen’s  Regulations,  are 
given  in  reference  to  the  chief  points  in  the  routine,  and  associated  duties,  of  En- 
campment.— The  former  arc  marked  by  an  asterisk. 

* As  a standing  order,  when  circumstances  permit,  each  regiment  will  he  preceded 
by  two  Oflkers,  for  the  purpose  of  taking  up  quarters ; one  of  tliem  will  march 
24  hours  Wore  the  regiment,  and  on  his  arrival  will  receive  tbe  necessary  in- 


* Serccoa  of  mtenroren  branches  to  wLodvard  of  tbe  biroaac  fire  ; these  gire  great  protection  from 
bU  weather  except  a downright  Trrtical  heavy  rain : if  Uic;  are  earthed  up  for  a foot  or  two  above  tbe 
ground,  outside,  so  much  the  better. 

t Two  triangular  dry  stone  wall  gables ; rough  pole  raftcii  resting  on  the  ground,  and  covered  is 
with  sheets  of  turf : a Nortb-AiDcricsn  Indian  would  use  sheets  of  birch-bark. 
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formation  foom  the  AssUtant  Quarter-Master-General,  or  from  the  Quarter- 
Master  of  the  regiment  preceding  that  to  which  he  belongs.  The  other  Officer 
will  march  the  tame  day  a»  the  regiment  does,  but  sufficiently  early  to  arrive 
at  10  A.M.,  when  he  will  have  the  quarters  pointed  out  to  him  b>'  the  Officer 
who  went  on  the  day  befm^e,  and  who,  after  having  done  tliis,  will  proceed  to 
the  next  station. 

The  Camp-colour  Men,  vix.,  one  per  company,  under  the  command  of  the  Quarter- 
Master-Serjeant  of  each  regiment,  aud  one  Officer  for  the  column,  will  assemble 
at  the  Assistant  Adjutant-General's  quarters  every  morning  on  the  sounding  of 
the  first  bugle;  viz.,  hour  before  the  hour  appointed  for  the  march  of  the 
brigade. 

The  Officer  in  charge  of  these  parties  will  march  them  in  perfect  order,  and  as  ex- 
peditiously as  possible,  to  the  next  station,  where  he  will  find  the  Officer  gone 
forward  with  the  Assistant  Quartcr-Master-General ; and  after  marking  out  the 
quarters  of  each  company,  he  will  take  care  that  each  party  shall  remain 
together  until  the  regiment  arrives. 

The  Quarter-Masters  will,  when  iwacticable,  march  2 or  3 hours  liefore  the  brigade ; 
or,  if  possible,  the  preceding  evening;  and  as  soon  as  they  arrive,  they  will 
proceed  to  purchase  the  provisions,  forage.  See.,  for  their  respective  corps. 

When  regiments  march  separately,  the  Quarter-Master-Seijeanta  must  be  sent 
forward  for  the  above  purpose. 

One  of  the  first  duties  Officers  commanding  raiments  on  arrival  in  Camp,  or 
Quarters,  is  to  cause  the  communication  fh>ra  the  position  or  quarters  of  the 
regiment  to  all  the  principal  roods  by  which  the  brigade  may  possibly  march, 
to  be  thoroughly  examined,  and  all  obstacles  removed,  in  order  that  each  regi- 
ment, without  the  assistance  of  a guide,  and  without  delay,  may  be  able  to  move 
in  the  night,  if  required,  to  whatever  road  in  the  vicinity  of  the  Camp  or 
Quarten  may  be  pointed  out  for  the  assembly  of  the  brigade. 

On  entering  Camp  or  Quarters,  each  regiment  must  form  on  the  same  ground 
which  it  is  to  assemble  upon  in  case  of  alarm ; and  when  formed,  the  ranks  are  to 
he  opened. 

If  the  companies  have  to  form  up  in  succession,  each  will  slope  arms  and  open 
ranks  as  soon  as  formed  by  words  of  command  from  its  own  Officer ; but  they 
must  not  order  arms,  or  stand  at  ease,  until  directed  to  do  so  by  the  Com- 
manding Officer  of  the  regiment,  which  will  not  be  done  until  the  whole  corps 
is  formed. 

After  the  reports  are  collected  as  ordered  (in  a preceding  Article),  the  men  may 
be  allowed  to  sit  down,  or  walk  al>out  behind  the  ground  of  formation,  which 
will  be  marked  out  by  a sentry  on  the  right  flank  of  each  company ; hut  they 
must  not  be  allowed  to  go  10  yards  from  the  spot  until  the  guards  and  pickets 
are  placed,  and  all  the  other  necessary  arrangements  are  made ; unless  it  rains 
hard,  in  which  case  the  men  (except  those  for  duty)  may  be  dismissed  as  soon 
as  the  reports  are  collected ; hut  no  state  of  weather,  nor  any  other  circum- 
stance, is  to  prevent  the  corps  being  kept  under  arms  until  the  reports  of  the 
absentees  are  regularly  collected. 

At  soon  as  the  corps  are  formed,  and  the  reports  collected,  the  guards  must  be 
placed,  and  the  men  or  companies  warned  for  in  or  out-lying  pickets. 

On  the  arrival  of  a brigade  or  battalion  on  the  ground  destined  for  its  Camp, 
the  Quarter,  and  Rear  Guards,  of  the  respective  regiments  will  immediately 
mount;  and  when  circumstances  require  them,  the  advanced  pickets  vrill  be 
posted.  The  grand  guards  of  Cavalry  will  be  formed,  and  the  horses  picketed. 
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The  men’s  tents  will  then  be  pitched ; and  until  this  duty  U completed,  the 
Officers  are,  on  no  account,  to  quit  their  troops  or  companies,  or  to  employ  any 
soldier  for  their  own  accommodation. 

The  troo|M  must  at  all  times  l>e  kept  in  the  most  perfect  readiness  to  turn 
out,  and  it  is  expccte<l  that  in  half  an  hour  from  the  time  they  receive  the  onlcr 
to  march,  cither  in  the  night  or  day,  the  army  shall  stand  at  the  head  of  its  en- 
campment; that  the  liaggagc  shall  be  packetl,  and  the  whole  prepared  to  move. 
This  state  of  preparation  is  equally  as  essential  in  Cantonment  as  in  Camp ; and 
in  both,  the  troops  must  be  accustomed  to  march  without  any  previous  notice. 

Movements  of  troops,  or  dispositions  of  march,  will  not  always  be  put  in 
orders,  but  will  be  delivered  to  such  persons  only  as  they  concern,  &c. 

On  arriving  at  a Camp  which  is  intersected  by  hedges,  ditches,  unequal  or 
boggy  ground,  regiments  will  immediately  make  openings  of  communication 
60  feet  in  width. 

The  ground  in  front  of  an  encampment  is  to  be  cleared,  and  every  obstacle 
to  the  movement  of  the  artillery  and  troops  is  to  l>e  removed. 

Commanding  Officers  of  regiments  must  take  care  that  their  communications 
with  the  nearest  great  routes  are  open  and  free  from  any  impediments. 

* In  Camp,  the  best  water  will  be  pointed  out  before  the  men  are  dismiased,  and 

the  necessary  directions  for  opening  communications  given. 

* The  places  for  cooking  in  Camp  must  be  pointed  out  to  the  Orderly  Serjeants  of 

companies  by  the  Captain  of  the  day ; and  must  be  particularly  chosen,  with  a 
view  to  avoid  danger  of  fire  ; and  for  the  greater  facility  of  superintending,  all 
the  companies  must  cook  as  near  as  possible  together. 

M'henever  a regiment  remains  more  than  one  night  in  a Camp,  regular 
kitchens  arc  to  be  constructed. 

Necessaries  are  to  be  made  In  the  most  convenient  situations,  and  the  utmost 
attention  is  required  in  this  and  every  other  particular  to  the  cleanliness  of  the 
Camp.  If  circumstances  will  allow  the  ground  on  which  a regiment  is  to  en- 
camp to  be  prcriously  ascertained,  the  Pioneen  should  make  these  and  other 
essential  conveniences  before  the  corps  arrives  at  its  encampment. 

* It  must  l>e  explained  to  the  men  as  a Standing  Order,  that  when  no  regular 

necessaries  are  made,  nor  any  particular  spot  pointed  out  for  easing  themselves, 
they  are  to  go  to  the  rear  at  least  200  yards  beyond  the  sentries  of  the  Rcar- 
Guard:  all  men  disobeying  this  order  must  be  punished. 

It  is  the  duty  of  the  Quarter-Master  of  the  day  of  the  brigade  to  attend  to 
the  cleanllneu  of  the  Camp,  take  care  that  all  broken  glass,  and  filth  of  every 
kind,  are  removed,  for  which  the  Quarter-Master  of  each  repment  is  responsible, 
as  far  as  the  Camp  of  his  regiment  is  concerned. 

* If  the  arms  arc  not  piled  on  the  ground  of  formation,  a stake  roust  be  fixed,  or 

some  other  conspicuous  mark  roust  be  made  on  the  right  and  left  flank  of  the 
ground  on  which  each  company  when  called  out  is  to  form. 

* In  towns  and  villages,  the  Alarm  post  will  be  fixed,  and  the  disposition  made  for 

the  defence  of  that  portion  of  the  circumference  falling  within  the  district  of 
the  regiment;  and  all  other  necessary  directions  will  be  given  by  Officers  com- 
manding regiments,  and  the  distribution  of  billets  made  by  those  commanding 
companies,  l>cfurc  the  men  arc  dismissed- 

* Officers  must  always  occupy  a part  of  one  or  more  of  the  houses  allotted  to  their 

respective  companies. 
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OUTPOSTS. 

**A8  soon  as  an  Officer  commanding  an  outpost  or  advanced  picket  (whether  of 
Infantry  or  Cavalry)  arrives  on  his  ground,  he  must  endeavour  to  make  himself 
master  of  his  situation,  by  carefully  examining  not  only  the  space  he  actually  occupies, 
but  the  heights  within  musket-shot ; the  roads  or  paths  leading  to  or  near  the  post, 
ascertaining  their  breadth  and  practicability  for  Cavalry  and  Artillery;  to  insure  a 
ready  and  constant  communication  with  the  adjoining  posts  and  >*idettes,  in  the  day 
by  signals ; in  the  night  by  patrols.  He  should  examine  the  hollow  ways  that  cover 
the  approach  of  an  enemy,  and  consider  all  the  points  from  which  be  U most  likely  to 
be  attacked.  He  will  by  these  means  be  enabled  to  take  measures  to  prevent  sur- 
prise ; and  should  he  be  attacked  during  the  night,  from  the  previous  knowledge  he 
has  of  the  ground  he  will  at  once  form  a just  estimate  of  the  nature  of  the  attack, 
and  make  his  arrangements  for  defence  with  promptitude  and  dedsion. 

“ An  intelligent  Officer  upon  an  output,  even  unprovided  with  intrenching  tools,  will 
materially  strengthen  his  post,  when  the  unobserver  would  remain  inactive.  A tree 
felled  with  judgment,  brushwood  cut  to  a certain  height,  pointed  stakes  about  breast 
high  placed  on  the  point  most  assailable  to  an  enemy,  may  be  attended  with  the 
greatest  advantages,  and  can  he  effected  with  the  common  hatchets  or  bill-hooks, 
with  which  the  soldiers  are  prodded  for  the  purpose  of  cutting  iirc-wood. 

**  Nothing  checks  the  ardour  of  troops  more  than  an  unex|>cctc(l  obstacle  within 
point-blank  musket-shot  of  the  place  attacked:  this  must  not  be  overlooked  by  an 
Officer  who  defends;  and  no  obstacle  he  can  throw  in  the  enemy’s  way  at  that 
distance  from  his  post  must  be  deemed  unworthy  of  his  attention. 

*'At  night,  or  in  thick  weather,  the  videttes,  or  sentinels,  on  outposts  arc  to  be 
doubled.”  R.  J.  N. 


CHAIN. — IVrfe  * Cable,  Chain.* 


CIIEVAUX-DE-FRIZE. 

Ordinary  patfam,  of  wood, — square  barrel. 

Barrel. — Length,  JK  6".  Breadth  and  Depth,  31".  Weight,  35  lbs. 

Spears  (20)  „ 6’ 0’^.  Diameter  of  Bundle,  7^*'.  ,,  61  „ 

Total  ...  96  „ 

Each  spear  is  H"  diameter,  with  a plain  square  iron  point,  and  a stud  in  the  middle 
of  the  length  to  lock  inside  the  barrel-plate. 

The  barrel  is  secured  at  each  end  by  an  iron  band,  3"  broad  x thick,  through 
which  the  outer  spear  passes,  and  to  which  the  T & 0 kcjnng-diaios  are  fixetl. 
Each  spcar-hole  is  guarded  by  an  iron  plate  (on  one  side  of  the  barrel  only) 
3}’'  X 3"  X A notch  in  the  edge  of  the  circular  hole  to  allow  the  spear-stud 

to  pass  and  lock.  The  spears  are  made  of  ash,  and  the  barrel  of  Memel  fir. 

New  pat/em,  of  iron,-~'Cylindrical  barrel ; the  whole  consisting  of  tubes,  the  spears 
(twelve  iu  number)  being  plugged  at  the  ends  with  points;  and  packing  away  iuside 
the  barrel. 

Barrel — Length,  6'  0".  Diameter,  exterior,  4|".  \ 22  tt»s 

„ interior,  3i".  J ' 

Spears  (12)  „ 4*  7i".  Diameter  of  each,  „ 43  » 

Total  . . . 65  „ 
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COMBUSTION,  SPONTANEOUS. 


The  woodeu  pattern  has  the  advantage  of  being  somewhat  lighter,  the  length  of 
9^  G''  in  both  being  96  and  103  Tbs.,  wood  and  iron,  respectively.  It  is  more  easily 
replaced  and  repaired,  and  the  length  of  9^  6"  renders  it  more  available  as  a barrier 
or  temporary  gate  for  closing  openings  through  which  carriages  are  to  pass,  than  the 
6'  of  the  iron  {>attcm:  which  last  has  the  advantage  of  great  portability  in  reference 
to  bulk.  R.  J.  N. 


CHRONOMETER. — Vide  * Obseevatory.' 


CIRCLE,  REPEATING. — Vide  * Ouseevatory.' 


COMBUSTION,  SPONTANEOUS. 

Few  or  no  chemical  combinations  can  take  place  without  a dlsturl>ance  in  the 
equiUbrium  of  caloric  in  the  substances  to  l>c  so  combined;  and  when  caloric  is 
thereby  evolved  in  sufficient  extent  and  rapidity,  and  when  one  or  all  the  bo<lics  en. 
gaged  may  be  freely  cumhustlble,  ignition  takes  place.  When  this  is  unintentional, 
or  is  the  result  of  ignorance  or  carelessness,  it  is  convenient  to  call  it  Sjjontaneoue 
Combustion. 

Thus  we  frequently  hear  of  hay -ricks,  &c.,  on  fire;  or  occasionally  of  carts  loaded 
w ith  quick-lime  being  burned  by  the  rain  falling  upon  it.  There  are  also  somewhat 
apocr>-phal  accounts  of  coal  in  coal-yards  being  destroyed  in  like  manner.  But  the 
most  important  instance  of  this  class,  as  far  as  regards  the  presentation  of  Govern- 
ment establishments,  is  the  combustion  that  infallibly  and  rapidly  ensues  when  greasy 
hemp,  flax,  or  cotton,  is  allowed  to  remain  loosely  heaped  together,  in  any  quantity, 
in  a confined  unventilated  space. 

Full  proof  of  this  has  been  made  by  experiment  in  the  Dockyanls ; and  there  is 
much  reason  to  attribute  many  fires  in  former  days  to  carelessness  in  the  rope-walks 
and  hemp  stores;  in  consequence  of  which,  rigorous  orders  have  been  of  late  yean 
issued  as  to  the  immediate  disposal  of  loose  oakum  and  hemp  sweepings — all  more 
or  less  greased  or  oiled.  The  very  oil-rags  used  by  Engravers  in  cleaning  plates, 
when  bcajicd  together  to  any  amount,  will  be  consumed  in  a few  hours. 

The  combination  in  question  seems  to  be  between  the  oil  and  the  oxygen  of  the 
atmosphere.  Oil  has  always  an  affinity  for  oxygen ; though,  when  the  bulk  of  the 
former  is  considerable  in'  proportion  to  the  surface,  the  action  is  but  feeble,  and  the 
results  not  ordinarily  appreciable:  but,  in  the  case  of  admixture  of  such  fibrous  vege- 
tal)lc  bodies  as  bemp,  flax,  or  cotton  with  oily  matters,  where  the  ratio  of  surface  to 
solidity  is  great,  and  when  the  conditions  for  accumulating  heat  arc  favourable,* — 
this  accumulation  soon  produces  ignition  amongst  such  inflammable  bodies  as  those 
just  cuumcratc<L  R.  J.  N. 


* Flax,  tie.,  and  the  air  amoDjat  the  loose  fibroa.  are  both  imperfect  conducton  of  heat ; alao,  the 
apace  being  aMUiucd  tu  be  coudned,  there  are  no  paaiiug  curreats  of  air  to  reduce  the  teoii>craturc. 
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COMMAND.* 

**  Eveiy  one  must  have  observed,  that  there  exists  aroong;st  all  classes  of  men  a sort 
of  va^e  and  general  impression,  that  missiles,  projected  from  elevated  situations,  have 
a more  destructive  and  more  irresistible  clfeet  than  when  projected  from  an  equal 
level : yet  no  one  can  doubt  that  Artillery,  firing  from  an  elevated  situation,  is  less 
destructive  to  bodies  of  troopa  than  when  firing  ou  the  same  level,  in  consequence  of 
its  great  plunge,  which  scarcely  admits  of  ouc  shot  kiiliug  more  than  a file  or  two; 
whereas  a horizontal  discharge  frequently  sweejM  or  bounds  through  a whole 
column. 

**  With  respect,  howev’er,  to  the  effect  of  Artillery  firing  from  a height  on  a besieger's 
approaches,  there  is  little  accordance  of  opinion  even  amongst  profcuional  men,  and 
probably  for  this  reason,  that  it  is  almost  entirely  dependent  on  iltst4nce, 

“ Thus,  for  instance,  a battery  of  24-pounders,  placed  on  an  elevation  of  100  or  120 
feet,  though  firing  down  on  a trench  at  the  distance  of  ”00  or  800  yards,  requires  an 
elevation  of  1 or  1 ( degrees  above  its  crest  to  reach  it ; and  the  same  guns  firing  at  a 
treuch  on  an  equal  level  at  the  same  distance,  require  scarcely  more  elevation  above  it; 
so  that  the  difference  of  the  curve  formed  by  the  shot,  at  the  instant  of  striking  the 
trench  from  either  situation,  is  almost  imperceptible ; and  the  force  of  the  shot  being 
in  both  cases  the  same,  no  other  cause  can  be  assigned  why  the  action  of  the  one 
should  be  more  destructive  than  that  of  the  other. 

It  is,  however,  very  different  with  the  same  guns  when  firing  a similar  height, 
of  100  or  120  feet,  at  a battery  or  trench  only  300, 400,  or  500  yards  distant ; as  the 
guns  being  then  fired  directly  down  on  the  work,  the  shot  frequently  strikes  near  the 
interior  edge  of  the  parapet  with  its  greatest  force,  and  passing  through  4 or  5 feet 
of  the  interior  revetment,  renders  every  part  of  the  battery  insecure. 

^The  deduction  is,  that  guns  firing  from  a height  on  a besieger's  approaches,  unless 
the  height  be  within  400  or  500  yards,  are  less  destructive  than  similar  guns  firing  k 
ricochet  on  an  equal  IcveL 

**  Height  of  situation  invariably  gives  a more  destructive  effect  to  musketry  on  the 
approaches,  as  its  use  implies  close  approximation,  in  which  case  it  is  nearly  impos- 
sible to  rmse  the  parapet  of  a trench  or  sap  sufficiently  to  cover  more  than  a very 
small  breadth  of  iu  surface. 

**  In  the  attack  of  a mountain  fortress,  the  effect  of  a ffirect  fire  does  not  seem  to  be 
materially  diminished  by  the  height  of  the  defences. 

Height  of  situation  is  even  likely  to  offer  a facility  for  redudng  small  posts  by 
means  of  the  Miner. 

“ Works  on  heights,  however,  when  properly  constrncted,  have  the  excellent  defen- 
sive property  of  more  effectually  covering  their  scarps,  palisades,  and  defenders,  than 
works  on  a plain;  and,  when  the  rise  of  the  height  is  very  rapid,  it  utterly  precludes 
the  formation  and  use  of  batteries  a ricochet ; besides  which,  their  glacis  necessarily 
terminating  in  a very  sharp  angle  at  its  crest,  occasions  an  enormous  labour  to  the 
besiegers  to  form  a sufficient  base  on  which  to  place  their  breaching  batteries. 

**  It  should,  however,  be  mentioned,  as  some  counterbalance  to  these  advantages,  that 
a height  of  one  continuous  and  rapid  ascent  gives  a facility  to  a besieger  for  pushing 
forward  his  spproacbes,  because,  on  an  inclined  plane,  less  height  of  parapet  gives 
cover  in  the  Sap  than  when  formed  on  an  horizontal  base ; and  the  gtuis  of  works  on 


* Abridged  fiom  ' btcgn  io  Spain/  by  Miyor-General  Sir  J.  T.  Jones,  R.K.  Secoud  edition. 
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ftt«ep  heights  can  seldom  be  sufficiently  depressed  to  fire  on  the  trenches,  and  the  pra> 
gress  of  the  Sap  can  only  be  opposed  by  musketry  or  vertical  discharges. 

**  To  cany  approaches  from  a height  against  a work  situated  on  a parallel  height, 
having  a valley  between  them,  is  attended  with  considerable  difficulties ; for,  if  the 
side  of  the  hill  to  be  descended  be  very  steep,  no  {nacticable  depth  of  trench  or  height 
of  parapet  will  give  cover  to  the  troops,  unless  each  return  of  the  approaches  be 
directed  very  much  clear  of  the  salients  of  the  work  under  attack,  which  increases 
considerably  the  length  of  each  return,  and  consequently  the  labour  of  forming  it ; 
and,  even  after  this  additional  labour,  the  ordnance  next  the  salients  of  the  besieged 
place,  which  take  the  approach  en  Sharpe,  liave  a murderous  effect. 

The  depth  required  to  obtain  cover  will,  of  course,  be  greater  or  less  in  dcseemling 
equal  slopes,  according  to  the  relative  height  of  the  ground  to  be  opened  for  the  ap- 
proach and  of  the  enemy’s  work. 

Another  inconvenience,  incident  to  carrying  approaches  down  very  deep  declivities, 
is  that  the  rear  of  the  trench  is  higher  than  the  parapet  in  ^nt,  and  many  howitzer 
shells,  fired  ik  ricochet,  which  miss  the  former,  are  stopped  by  the  latter,  and  fall  into 
the  trench;  and  frequently,  shells  from  mortars,  pitched  beyond  the  trench,  roll  back 
into  it,  in  consequence  of  the  steepness  of  the  face  of  the  hill. 

It  is  apparent  that  as  the  approaches  nearly  reach  the  bottom  of  the  valley,  these 
evils  increase,  and  that  all  the  advantages  of  defence  to  be  drawn  from  height  of 
aituatioD,  operate  against  the  besieger’s  trenches  in  a ratio  according  to  the  steepness 
of  the  descent  and  the  relative  height  of  the  sides  of  the  valley ; therefore  any  plan 
of  operations,  which  necessitates  carrying  the  approaches  across  a valley  for  the  attack 
of  a work  on  the  opposite  side,  should,  if  possible,  be  avoided. 

**  From  these  various  counterbalancing  properties,  resulting  from  height  of  sitnation, 
it  may  be  concluded,  that  a fortress  is  not  to  be  pronounced  of  great  strength  from 
the  circumstance  of  elevated  situation  alone;  for,  even  to  form  a moderately  just 
opinion  of  its  strength,  it  must  be  ascertained  that  its  walls  are  all  covered  from  dis- 
tant batteries,  that  its  interior  be  casemated,  that  the  face  of  the  height  be  under  fire 
of  the  ramparts,  or,  if  precipitous,  that  it  be  flanked  on  every  point.  If  such,  how- 
ever, be  found  the  case,  height  of  situation  must  be  considered  to  add  greatly  to  the 
defensive  powers  of  a place,  and  demands  our  respect. 

CONSIDKKATIONS  ON  TBB  DI8ADVANTAGBB  ACCKVINO  TO  A PLACB  mOM  BBINO 
COMMANDED. 

Having  endeavoured  to  discuss  the  real  value  of  height  of  situation  as  a defensive 
quality,  it  may  not  be  amiss  to  endeavour  to  ascertain  the  amount  of  the  ill  arising 
from  its  reverse,  or  a place  being  situated  lower  than  the  hills  without  it ; and  to  in- 
quire if  it  really  be  an  evil  of  such  magnitude  as  is  generally  supposed — the  term 
* commanded  ’ being  usually  accepted  as  denoting  every  thing  bad ; and  many  Officers 
even  carrying  their  feeling  on  this  point  so  far  as  to  believe  that  a very  commandiog 
height  deprives  a fortress  of  all  powers  of  resistance. 

“ The  most  prominent  disadvantages  under  which  a fortress  labours  frnm  being  com- 
manded are,  that  the  defenders  of  the  work,  and  the  interior  of  the  place,  are  seen  and 
exposed  to  the  direct  fire  of  a besieger’s  artillery;  tliat  its  escarps  are  also  exposed 
to  be  battered  in  a certain  degree  lower  down,  according  to  the  greater  or  less 
height  of  the  hill  which  commands  them ; and  that  in  the  same  degree,  the  range  of 
the  enetny’s  projectiles  is  increased. 

“Considered  abstractedly,  to  be  seen  is  rather  an  inconvenience  than  a positive  ill; 
and  as  projectiles  arc  never  used  at  sieges  from  situations  requiring  their  utmost 
range,  the  prominent  evils  from  being  commanded  reduce  themselves  to  two, — the 
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greater  exposure  of  the  escarps,  and  the  direct  fire  of  a i>es|eg;cr’8  artillerj’  on  the 
garrison  whilst  defending  the  works,  and  on  the  works  themselves  and  their  anna* 
ment.  Now  the  point>hlank  range  of  a 24>pounder  being  under  GOO  yards,  and  as  it 
will  not  hatter  with  good  efiTect  at  a greater  distance  than  800  or  1000  yanls,  it  would 
seem  that  all  command  in  front  l«yoiid  the  latter  distance  U nearly  harmless,  except 
from  the  inconvenience  it  occasions  to  the  garrison  of  l>ctng  seen. 

**  Within  the  distance  of  800  yards,  being  commanded,  is,  indisputably,  a most 
serious  detriment  to  a place,  as  its  artillery  may  be  dismounted,  its  defenders  killed,  its 
escarps  laid  open,  and  its  buildings  destroyed  by  a direct  and  accurate  fire  from  the 
height;  hut  the  effects  of  such  command  may  be  greatly  reduced,  or  even  rendered 
null,  by  a just  disposition  of  the  works,  and  their  relief.  If  a place  be  only  commanded 
by  one  hill,  and  that  of  a moderate  height,  it  requires  no  stretch  of  the  imagination 
to  comprehend,  that  if,  instead  of  l>eing  huilt  on  a horizontal  plane,  as  is  customary, 
the  works  were  constructed  on  a plane  passing  from  some  point  in  the  interior,  a few 
feet  over  the  top  of  the  hill  conimandiug  them,  they  would  equally  cover  each  other, 
and  their  parapets  equally  cover  the  defenders,  as  if  the  hill  did  not  exist,  and  they 
had  been  built  on  a horizontal  plane.  Upon  a similar  principle,  the  exposure  arising 
from  the  direct  command  of  several  moderate  hills  on  the  same  front  may  be  avoided ; 
and  even  the  works  may  be  screened  by  the  above  method,  and  by  the  addition  of 
traverses,  parados,  Ac.,  from  the  command  of  such  hills  all  around  the  place. 

**  But  if  the  hills  arc  of  a great  height,  and  near  the  place,  the  mischief  arising  from 
their  comniaud  cannot  be  obviated  by  defilement ; and  even  in  many  cases  where  it 
is  |K>ssih1e  to  effect  this  defilement,  the  great  labour  and  expense  of  so  doing  put  it 
out  of  the  question.  Under  such  circumstances,  the  best  resources  are  ca&emates  and 
countermines,  or  to  occupy  the  summits  of  the  commanding  hills  by  works  of  suf!)< 
cient  strength  to  restore  the  equilibrium  of  defence. 

“ There  remains  a disadvantage  still  to  be  mentioned  accruing  to  a place  from  being 
commanded,  which  is,  that  a besieger’s  first  batteries,  placed  on  the  height  which  coni> 
roands  it,  may  remain  open  till  the  last  moment  of  the  attack  without  incomroofiing 
his  near  approaches ; hut  when  the  height  falls  rapidly  in  nnc  continued  plane  to  the 
glacis  of  the  place,  this  advantage  is  much  counterl>aIanced  by  the  difficulty  mentioned 
Wfore,  of  carr)dng  the  approaches  down  hill ; and  should  the  fall  of  the  ground  be 
gradual,  it  will  frequently  hap|>en  that  the  fire  of  the  batteries  on  the  height  will 
prove  almost  as  annoying  to  those  in  the  advanced  jtart  of  the  trenches  as  to  the 
defenders  of  the  place. 

“ From  these  causes,  command  is  far  more  prejudicial  to  the  defence  of  those  works 
of  a place,  the  general  prolongation  of  which  it  intersects,  than  to  the  defence  of  those 
works  to  which  it  is  parallel ; even  if  the  distance  of  the  lateral  command  of  such 
hciglit  l)c  greater  than  that  of  its  direct  command.  This  may  be  exemplified  by 
reference  to  the  attacks  of  Ath,  in  1697  and  1700,  by  those  great  roasters  of  the  art, 
Vauban  and  Marllwrough,  and  subsequently  by  the  Count  de  Clenuont  in  1745. 
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**  TVo  fronts  of  the  enceinte  of  that  fortress,  a,  b,  b,  e,  are  traced  parallel  to  Mont 
Feron,  which,  at  600  yards  distance,  overtops  their  ramparts  75  feet,  the  interval 
being  a regular  slope  to  the  foot  of  their  scarps,  and  which  no  exertion  of  art  has  been 
able  to  screen  from  the  direct  fire  of  artillery  from  so  domineering  a point  in  their  im- 
mediate front.  Still,  in  neither  attack,  did  those  Officers  avail  themselves  of  batteries 
on  this  commanding  height  to  breach  the  scarp  ^wlls  of  the  fronts  opjtosed  to  it,  or  for 
establishing  a commanding  fire  to  ruin  their  parapets,  and  then  carr}'  their  approaches 
almost  unop]K)scd  down  the  face  of  the  hill  to  the  counterscarp ; but,  on  the  contrary, 
establishing  on  the  height  powerful  enfilo<liiig  batteries  to  ricochet  the  collateral 
fronts,  the  prolongation  of  which  the  command  of  Mont  Feron  intcrsccU,  Vauhan 
carried  his  approaches  towards  the  front,  a,  e,  to  the  right,  and  MarllKtrough  his  to- 
wards c,  d,  to  the  left ; and  to  each,  Ath  fell  an  easy  conquest. 

*^The  Count  de  Clcnnont,  in  1745,  followed  with  equal  success  the  path  traced  l>y 
the  British  General ; so  that  it  may  safely  Ire  inferred  from  these  examples,  that  the 
side  of  a place  most  closely  commanded,  when  that  command  is  direct,  is  not  con- 
sequently the  weakest. 

**  From  the  above  statement  it  Is  apparent,  that  a fortress  is  not  to  l>e  lightly  and 
utterly  condemned,  because  it  may  happen  to  l>c  commanded  ; for  if  the  heights  com- 
manding it  l>e  at  a greater  distance  than  800  or  1000  yards,  and  do  not  enfilade  any 
general  line,  they  can  have  very  little  iufiuence  on  the  attack  or  defence.  If  the 
heights  arc  not  more  distant  tlum  GOO  yards,  and  on  one  side  only,  the  effects  of  their 
command  may  have  been  parried  by  defilement ; and  by  the  same  art,  a certain  degree 
of  strength  may  have  been  given  to  a fortification  when  closely  suirounded  by  moderate 
heights;  and  even  where  defilement  has  l>cen  impracticable,  casemates,  countermines, 
reverse  batteries,  and  retrenchments,  on  the  weakest  fronts,  may  have  more  than  com- 
pensated the  general  exposure.  But,  if  on  examination  these  pi^autions  are  found  to 
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have  been  neglccte»l,  a fortreas  which  U cloaely  commanded  by  heights  may  safely  be 
pronounced  of  little  strength, — though  there  are  innumerable  instances  in  foniier,  and 
some  few  in  late  wars,  of  such  places  having  made  good  defences,  the  intellU 
gcnce  of  the  Governor  reserving  the  troops  for  the  last  stages  of  the  defence,  when 
the  combatants  become  too  closely  in  contact  to  admit  of  the  interference  of  fire  from 
distant  batteries.” 

For  RHatife  Command  of  Works,  see  * Relief'  in  the  Construction  of  Permanent 
and  Field-works. 

COMPASS,  SCHMALCALDER'S.— rwe ‘Topoorapht.’ 

COMPASS,  HARRIS’S  MAGNETO-ELECTRIC.— The  Inventor’s  ob- 
ject in  the  application  of  his  discovery  of  the  steadying  action  of  the  copper  ring,  **  is 
the  combination  of  great  sensitiveness  with  stability  and  simplicity  of  construction ; so 
tliat  whilst  the  needle  U h-ee  to  o1>cy  the  magnetic  force  of  the  earth  in  the  most 
perfect  way,  it  yet  remains  tranquil  amidst  the  disturhing  motions  to  which  a ship  is 
expose<l : and  this  stability  is  obtained  without  the  aid  of  friction  or  other  mechanical 
impedimeiil,  which  oAcn  produce  an  apparent  steadiness,  or  rather  sluggishness  of 
the  Compass  (arising  from  indifference  to  motion),  at  the  expense  of  accuracy. 

**  When  the  horizontal  position  of  the  card  is  disturbed  by  any  alteration  of  dip 
incidental  to  a change  of  latitude,  it  is  to  be  corrected  by  moving  the  silver  sliders  on 
the  needle. 

“ Should  the  Compass  be  out  of  use,  care  must  !>c  taken  to  let  the  needle  hang 
fi^ly  in  the  roeri<lian;  and  if  put  into  a store-room,  or  otherwise  set  by,  the  card 
and  needle  should  be  removed  altogether,  and  placed  with  the  needle  downward  in 
the  shallow  box  provided  for  it,— the  north  point  being  on  that  part  of  the  keeper 
marked  with  a crou,  thus  x . A good  compass  is  liable  to  deterioration  and  damage 
when  stowed  away  without  regard  to  its  magnetic  properties,  and  without  due  care 
being  taken  to  preserve  the  agate  and  the  point  of  sus]>ension  in  a perfect  state.” 

On  the  writer's  own  observation  of  this  Compass,  the  needle  was  at  rest  in  exactly 
one  minute : it  is  slated  to  have  been  so  in  45  seconds  at  other  timet.  R.  J.  N. 


CONTOURING.* 

This  term  is  applied  to  the  outline  of  any  figure,  and  conse<iuently  to  that  of  any 
section  of  a solid  body ; but  when  use<l  professionally  in  connection  with  the  forms  of 
ground,  or  of  works  of  defence,  the  outline  of  a horizontal  section  of  the  ground,  or 
works,  is  alone  to  l>e  understood  by  it, 

Wlicn  the  forms  of  ground  or  works  are  described  by  Contours,  or  horizontal  sec- 
tions, these  sections  arc  taken  at  some  fixed  vertical  interval  from  each  other,  suited 
to  the  scale  of  the  draw  ing,  or  to  the  subject  in  band ; and  the  distance  of  each,  almve 
or  below  some  assumed  plane  of  comparison,  is  given  in  figures  at  the  most  convenient 
places  on  the  plan.  When  the  scale  of  the  drawing  is  almut  100  feet  to  an  inch,  2 or  3 
feet  will  t>e  found  a convenient  vertical  interval  Ix'tween  the  Contours;  and  however 
large  the  scale  of  the  plan,  U will  scarcely  be  found  ncccssarv’  to  obtain  Contours  with 
a less  vertical  interval  (ban  2 feet.  If  tlic  scale  of  the  plan  l>e  almut  250  feet  to  an 
inch,  or  the  onlinar)'  «;>ecial  survey  scale  of  4 chains  to  an  inch,  5 feet  will  prove  a ctm- 
venient  vertical  interval ; and  with  a horizontal  scale  of  from  500  to  800  feet  per  iucli, 
10  feet  may  Ijc  taken  as  the  vertical  intcn  al.  The  French  generally  employ  an  imagiiury 
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plane  of  comparUon  abore  the  highest  points  in  the  plan ; but  there  does  not  appear 
to  be  any  good  reason  why  the  figures,  which  would  denote  the  altitudes  of  the  several 
points  of  a plan  above  the  level  with  which  they  are  usually  and  naturally  compared, 
should  not  be  employed  to  denote  the  levels  of  the  Contours.  Near  the  coast,  the  level 
of  low  water,  the  plane  of  comparisou  for  the  soundings  in  nautical  charts,  is  the 
natural  plane  of  comparison  for  Contours ; and  the  numbers  affixed  to  them,  when  this 
is  adopted,  express  thdr  altitudes  in  the  ordinary  way. 

Contours  not  only  fiumish  a correct  idea  of  the  reliefs  of  the  gronud,  &c.,  repre- 
sented, but  many  problems  can  be  worked  by  them  without  the  aid  of  vertical  sec- 
tions : the  following  are  the  most  useful : 

The  ecale  qf  a plane  patting  through  three  giaen  pomfs,  A,  B,  C,  (fig.  1),  mag  be 
found  by  so  dividing  the  line  AC,  joiuiug  the  highest  and  lowest  of  the  given  points, 
that  the  two  parts  may  bear  the  same  proportion  to  each  other,  as  the  numbers  ex- 
pressing the  difll’erence  of  level  between  the  third  point  and  each  of  the  other  two ; t.  e. 
making  ADiDC::A</^  B:Usr>  C;  D will  be  on  the  same  level  as  B,  and  B D will 
be  a horizontal  of  the  plane  required. 

To  find  the  teak  qf  a plane  patting  through  tun  given  points,  and  having  a given 
inclination, — The  inclination  determiTics  the  interval  in  plan  between  the  Contours 
passing  through  the  two  given  points.  With  one  of  the  points  as  a centre,  and  that 
interval  as  a radius,  describe  a circle ; the  tangent  drawn  to  the  circle  from  the  other 
point  is  a horizontal  of  the  plane  required.  If  the  distance  between  the  points  is  less 
than  the  necessary  interval  between  the  Contours,  this  problem  is  impossible : when 
possible,  it  always  admits  of  two  solutions. 

To  find  the  scale  of  a plane  patting  through  a given  point,  and  parallel  to  a given 
plane. — It  will  agree  in  direction,  and  in  its  divisions,  with  that  of  the  given  plane  ; 
the  numbers  must  )>e  varied  to  correspond  with  the  level  of  the  given  point. 

To  find  in  a plane,  given  by  its  scale  of  tlope,  at  in  fig.  2,  a line  patting  through  a 
given  point,  A,  and  having  a given  inelination  lets  than  that  qf  the  plane. — Trace  a 
Contour  of  the  plane  having  any  convenient  difference  of  level  from  the  given  point; 
with  that  point  as  a centre,  and  with  the  base  due  with  the  required  inclination  of  the 
line,  to  the  assumed  difference  of  level  as  a radius,  describe  an  arc  cutting  that  Con- 
tour : a line  drawn  through  either  of  the  intersections  and  the  given  point  will  have 
the  required  inclination. 

To  find  the  intersection  of  tv>o  planet. — Produce,  until  they  meet,  two  or  more 
Contours,  having  corresponding  levels  of  each  ; the  line  joining  the  points  of  meeting 
will  be  tliat  of  intersection,  if  the  Contours  of  the  two  planes  be  parallel,  their  inter- 
section will  1)C  known  if  one  point  in  it  be  found ; assume  a third  plane ; mark  its  in- 
tersection with  each  of  the  others ; the  meeting  of  the  two  lines  of  inierscction  will  he 
the  point  sought. 

The  intersection  of  the  horizontalt  of  any  plane,  tcith  the  Contours  of  a given  sur- 
face at  corresponding  levels,  shews,  at  m fig.  3,  vhat  part  of  such  surface  rises  above 
that  plane. 

To  find  the  plane  patting  through  a given  line  and  tangential  to  a given  surface, 
— When  the  line  is  iucliucd,  mark  (producing  it  if  necessary)  the  points  having  the 
same  level  as  the  Contours  of  the  given  surface,  as  in  fig.  4,  and  draw  from  each  of 
these  points  a tangent  to  the  Contour  on  the  same  level  with  it ; the  tangent  which 
forms  the  smallest  angle  with  the  lower  part  of  the  given  line  will  l>e  a horizontal  of 
the  plane.  If  the  given  line  he  horizontal,  draw  a tangent  parallel  to  it  to  each  Con- 
torn*  of  the  given  surface ; trace  through  any  point  in  the  given  line,  as  in  fig.  5,  a line 
cutting  the  tangents  drawn  to  the  Contours  of  the  surface ; set  off  upon  the  given 
line,  beginning  frum  the  same  point,  distances  proportioned  to  the  several  differences 
of  level  between  the  liue  and  each  Contour  (when  the  vertical  iuterval  is  constant,  tliis 


Digitized  by  Google 


CONTOURING. 


229 


U merely  icUiDg  off  equal  parts) ; to  these  points  of  division  apply  the  numbers  of  the 
several  Contours,  the  tint  point  assumed  having  the  level  of  the  given  line;  join  each 
with  the  point  where  the  line  drawn  cutting  the  several  tangents  intersects  that 
having  the  corresponding  level;  the  line  making  the  smallest  angle  with  the  given 
Use,  on  the  side  where  the  numbers  spply  to  the  lowest  levels,  meets  the  tangent 
through  which  the  required  plane  must  pass. 

In  tracing  and  surveying  the  Contours  of  ground,  the  following  process  may  be 
adopted : — Complete  the  survey  of  the  occupation  of  the  ground,  the  streams,  &c. ; 
and  determine  carefully  the  altitudes  of  the  trigonometrical  points  employed  above 
the  intended  place  of  comparison.  Take  an  accurate  trace  from  the  plot  of  one 
of  the  triangles,  which,  if  the  distances  between  the  trigonometrical  points  are 
properly  proportioned  to  the  scale  of  the  plan,  will  gencraUy  be  a convenient 
piece  in  point  of  size  to  contour.  Take  this  trace  to  the  ground,  ami  find  upon  the 
ground,  and  mark  upon  the  trace,  the  points  where  each  of  the  iiitcudcd  Contours  will 
cut  the  boundary  Unes  of  the  triangle. 

Suppose  the  level  of  a trigonometrical  point  A (fig.  6)  to  be  273J  feet,  that  the 
ground  is  foUing  towards  B,  and  rising  towards  C,  the  thinl  angle  of  the  triangle  t 
if  the  Contours  are  to  })€  at  5>feet  vertical  intervals,  270  feel  will  l>e  the  level  of  the 
next  below  A,  and  275  feet  of  the  next  above  A;  the  suneyor  therefore  must  find  a 
point  3^  feet  lower  than  A on  A B,  and  another  ft.  higher  than  A on  A C. 

Put  up  a theodolite  near  A,  and  using  it  as  a level,  read  the  levelling  staff  when  it  is 
held  at  A;  add  3|  feet  to  tlus  reading,  and  send  the  staff  along  the  line  A B until  the 
vane  agrees  with  the  horizontal  wire  of  the  telescope;  the  ]>oint  where  the  staff  then 
stands  will  lie  3^  feet  low'er  than  A,  and  will  be  the  intersection  of  the  Contour  at  the 
level  270  with  the  line  A U. 

To  find  the  first  point  on  the  line  AC,  diminish  the  reading  at  A by  foot,  and 
send  the  staff  towards  C,  in  like  manner. 

It  it  most  convenient  to  mark  the  intersections  of  the  Contours  with  one  boundary 
line  at  a time:  if  the  ground  be  falling  along  that  Hue,  aAcr  a ))oint  in  a Contour  is 
fixed,  aild  the  intended  interval  l)ctween  the  Contours  to  the  reading  ou  the  staff 
at  that  point,  and  the  place  where  it  stands  when  the  vane  agrees  with  the  huri> 
zontal  wire  of  the  telescope  of  the  instrument  will  be  a point  in  the  next  lower 
Contour;  and  so  long  as  the  staff  will  admit  the  addition  of  the  interval,  the 
succeuive  Contours  may  be  marked  without  moving  the  theodolite:  this  would  be  the 
nictho<l  in  proceeding  along  A B,  from  A to  the  fcvcl  200.  If  the  ground  l)C 
rising,  choose  a place  for  the  iustrumeut  as  much  above  the  last  point  fixed  as  will 
bring  the  telescope  nearly  on  a level  w ith  the  vane  when  raised  to  its  highest  position, 
or  with  the  top  of  a levelling  staff  without  a vane;  and  then  by  continually  deducting 
the  interval,  the  intersections  with  the  Une  of  several  Contours  may  be  marked  after 
each  removal  of  the  instrument:  this  would  be  the  process  from  the  level  200  to  B. 

The  levels  of  the  trigonometrical  points  check  the  alwve  operation,  and  if  after 
marking  all  the  points  along  one  of  the  boundary  lines,  it  is  found  that  the  position  of 
the  last  is  incorrect  with  reference  to  the  assigned  level  of  the  neighbouring  trigono- 
metrical point,  the  cause  of  the  error  should  l)c  ascertained,  and  the  error  corrected 
before  proceeding  fiirlher. 

To  trace  the  Contours  between  the  points  established  upon  the  boundary  lines,  put 
up  the  instrument  at  some  point  easily  fixed  upon  the  trace,  from  which  at  least  one 
end  of  the  portion  of  contour  to  be  traced  can  be  seen,  and  neither  too  high,  nor  too 
low,  to  permit  the  staff  l)eing  read  when  held  upon  the  Contour.  Send  the  staff  to 
the  visible  extremity  of  the  Contour,  and  read  the  level ; move  the  staff  in  the  direc- 
tion of  the  Contour,  and  every  point  w here  the  same  reading  is  obtained,  with  the  same 
position  of  the  instrument,  will  lie  a point  in  it.  When  as  many  points  have  l>cen 


Digitized  by  Google 


230 


CONTOURING. 


fixeil  as  arc  ncccssarj'  to  trace  the  iwrt  of  the  Contour  x-isible  from  the  instrument, 
lake  the  angle  Initwccn  the  last  pciint  fixed  and  some  point  given  in  the  trace,  unless 
the  situation  of  the  last  point  is  known  by  l>eing  close  to  some  object  given  in  tlie 
trace ; lay  down  the  direction  of  the  line  from  the  instrument  to  the  last  picket ; chain 
the  line,  fixing  the  points  of  the  Contour  hy  otfsets,  as  they  arc  successively  passed ; 
and  add  the  work  to  the  trace  as  it  proceeds. 

Thus  if  the  instrument  Ik?  placed  at  f,  its  imsition  may  be  fixed  by  measuring  its  dis- 
tance from  each  of  the  pickets  marked  260  and  270 ; the  staff  being  read,  or  adjusted 
when  held  at  270,  may  be  moved  to  g,  h,  i,  and  270  (as  a check)  in  the  boundarv'  line 
B C,  tl>e  exact  place  for  the  picket  aty,  h,  or  i,  l)cing  dcterminetl  by  moving  the  staff  up 
or  dow  n the  slo}>c  until  the  reading  on  the  staff  is  the  same  as  at  270  in  the  line  A B. 

With  the  same  position  of  the  instrument,  if  the  staff  be  alx>ut  12  feet  in  length, 
the  points  /,  m,  n,  in  the  Contour  265,  and  the  jmints  o,  g,  in  the  Contour  260, 
might  l»e  established,  the  staff  being  read,  nr  a<lju«teil  at  the  picket  265,  Ijcforc  it  is 
sent  along  the  former  Contour,  and  at  the  picket  260,  l)cforc  it  is  nujved  along  the 
latter ; l»>’  measuring  the  line/l  k,  these  points  may  l>e  determined  by  offsets,  and  the 
Contours  drawn  upon  the  trace.  From  the  same  point  also,  all  the  pickets  required 
to  describe  the  Contours  having  the  levels  260  and  265,  and  l\iog  wholly  within  the 
triangle,  may  be  fixed,  since  the  telescope  of  the  instninient  would  he  higher  than  the 
summit  they  surround;  and  by  measuring  the  line/,  /,  these  Contours  could  be 
added  to  the  trace. 

It  is  not  necessary  to  trace  every  Contour  instrumontally:  if  the  Contour  275  has 
been  thus  traced,  the  two  between  275  and  260  can  lie  added  very  correctly  hy  the 
eye  while  the  Contour  260  Is  being  traced,  by  judging  each  time  a picket  of  the  latter 
is  fixed  upon  the  trace,  how  the  intermediate  interval  should  be  divided  to  accord 
with  the  appearance  of  the  ground. 

Neither  is  it  always  necessary  to  fix  the  position  of  the  instrument,  for  the  pickets 
may  often  be  surveyed  without  measuring  from  it ; but  wherever  angles  are  used  to 
set  off  the  measured  lines  it  is  necessary,  and  may  be  considered  the  general  rule. 

A single  position  of  the  instniment  will  seldom  trace  a Contour, — fences,  &c.,  as  well 
as  the  form  of  the  ground,  preventing  it.  If  the  instrument  were  placed  at  r,  to  trace 
the  level  255,  the  last  picket  would  probably  be  at  #,  the  angle  lietween  the  comer  of 
the  house,  H,  and  the  picket,  $,  might  be  observed,  protracted  on  the  trace,  the  line 
measured,  tlie  several  pickets  as  far  u # added  to  the  plan,  the  instmmeut  removed  to 
i,  and  the  Contour  completed. 

But  the  instrument  might,  in  the  case  represented,  be  placed  near  t,  its  position 
being  fixed  if  necessary  by  measurement  from  any  of  the  |>oint8  recognized  on  the 
trace,  as  the  angles  of  the  adjacent  fence ; from  this  point  the  whole  Contour  could 
be  tracwl,  neither  buildings,  fences,  nor  other  objects  intervening. 

If  the  triangle  he  very  large,  and  the  Contours  inconveniently  long,  it  may  easily  1>e 
divided,  and  a dividing  line  should,  if  possible,  Ik?  chosen  running  along  uuc  of  the 
ridges  of  the  ground ; fur  the  ridgt?s  afford  the  best  sites  for  the  instrument  in  tracing; 
and  the  ridges  and  vallevs  arc  convenient  situations  for  check  lines,  because  those 
measured  to  survey  the  pickets  having  to  change  their  direction  in  crossing  them,  can 
then  Ik?  closed  ujKsn  points  already  fixed.  Tlic  line  T V would  be  a good  dividing  line 
in  the  figure,  running  along  the  ridge  on  wliirh  the  point  a is  marketl,  and  fixing  two 
points  in  each  of  the  Contours  of  the  summit  within  the  triangle. 

If  it  Ik?  required  to  cotilour  a single  feature  of  grotind,  not  as  jmuI  of  a large  surrey, 
but  for  some  particular  object,  mn  lines  from  the  summit  along  the  several  ridges  of 
the  ground,  fix  upon  these  lines  the  ftoints  where  the  Contours  will  intersect  them, 
and  trace  as  al>ovc  the  Contours  between  tlicm : if  the  number  of  check  lines  Ik  too 
few,  run  them  in  the  valleys  also. 
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DAM,  PERMANENT.— latvol.u. 

DAM,  TEMPORARY.* 

Dam, — a bank  or  obstruction  built  across  a river  or  stream,  for  the  purpose  of 
raising  the  level  of  the  water  on  the  up|>cr  side  of  it. 

There  are  many  objects  for  the  attainment  of  which  it  may  t>e  necessary  thus  to 
check  the  course  of  a stream,  and  gain  a head  of  water:  it  may  be  requisite  to  turn 
it  for  a time  into  another  channel ; to  inundate  the  ground  in  front  of  part  of  a mili- 
tary position;  to  make  a portion  of  the  stream  unfordablc;  to  secure  depth  sufficient 
to  enable  vessels  of  a given  draft  of  water  to  navigate  the  stream ; or  to  gaiu  a |)owcr 
to  be  applied  to  mechanical  purposes.  The  works  for  the  attainment  of  the  first  three 
of  these  objects  belong  more  )>articulariy  to  the  class  which  Officers  may  be  called 
upon  to  execute  in  the  course  of  a campaign ; and  the  details  here  given  refer  en- 
tirely to  works  com{x>8cd  of  such  materials  as  may  be  expected  to  be  within  reach 
of  an  Officer  on  service. 

Dams  built  for  the  purpose  of  inland  navigation,  or  for  that  of  securing  a water 
power,  may  l>e  considered  as  having  a more  permanent  character,  and  will  lie  treated 
of  in  the  second  volume  of  this  work. 

The  first  consideration  in  forming  a dam  across  a stream  is  the  choice  of  a proper 
site : this  must  of  course  lie  decided  w ith  reference  to  the  ohjccts  to  be  attainerl  by 
the  rise  of  water,  but  there  ore  a few  general  rules  to  which  attention  should  be  paid. 

In  streams  liable  to  sudden  fioods  it  would  be  advisable  to  carry  the  dam  across 
the  widest  part  of  the  stream,  so  as  to  allow  ample  space  for  the  w ater  to  flow  over, 
and  thus  to  prevent  any  sudden  and  great  rise  above  the  dam ; or  it  may  even  be 
advisable  to  carry  the  dam  in  an  oblique  line  across  the  stream. 

In  rivers  where  much  drift  timber  is  likely  to  be  brought  down,  the  dam  shoidd  be 
situated  below  a bend  in  the  stream  where  an  eddy  is  formed,  by  means  of  w hich  the 
collection  and  removal  of  the  timber  W'ill  be  facilitated. 

The  banks  of  the  river  or  stream  should  be  carefully  examined  with  reference  to 
the  quality  of  the  soil  of  which  they  arc  composed,  and  their  powrer  of  acting  as  abut- 
ments to  the  dam. 

When  the  site  of  the  dam  has  been  decided  upon  with  reference  to  the  principal 
objects  which  it  is  Intended  to  answer,  the  necessary  levels  must  be  taken,  and  the 
height  of  the  structure  determined : upon  this  will  depend  in  a great  measure  (when 
materials  are  plentiful)  the  plan  to  be  adopted  in  fonning  the  dam. 

In  shallow  rivers,  when  the  bottom  is  rock,  a dam  of  the  section  shown  in  fig.  1 
may  be  easQy  constructed  of  10  or  12  feet  in  height.  The  sill  (o  b)  is  bolted  down 
to  the  rock  with  fox-wedge  bolts.  The  standard  {b  r)  is  mortised  into  this  sill,  ami 
a brace  (a  c)  is  framed  into  the  two,  making  thus  a strong  vertical  frame.  When  the 
dam  is  high,  a second  brace  may  be  inserted,  and  the  horizontal  distances  between 
the  frames  diminished;  but  in  general,  8 or  10  feet  may  be  al!owe<l  as  a fair  distance 
between  these  frames  from  centre  to  centre.  When  the  frames  are  securely  fixed,  a 
facing  of  logs,  roughly  squared  on  the  upper  and  under  sides,  is  laid  in  front  of 
them,  across  the  bed  of  the  stream.  These  should  be  got  as  long  as  possible,  and 
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should  break  joint  occasionally  against  a standard  to  which  they  should  I>e  sometimes 
pinned  with  a trenail,  in  order  to  prevent  their  moving. 

When  the  water  is  intended  to  flow  over  this  dam,  the  space  between  the  frames 
in  rear  should  be  filled  in  with  blocks  of  rough  stone,  well  wedged  together  and  laid 
in  steps,  so  as  to  break  the  fall  of  water  on  the  lied  of  the  river  iu  rear.  If  material 
of  the  proper  qiudity  cannot  be  found,  or  if  the  time  will  not  allow  of  its  being 
quarried  and  placed  properly,  this  space  may  be  filled  in  with  earth  and  rubble,  and 
logs  lieing  notched  down  upon  the  back  braces  of  the  frame,  stout  planking  should 
lie  spiked  over  these  logs,  so  as  to  present  a smooth  surface  for  the  waste  water  to 
flow  over,  and  to  act  as  a protection  to  the  stones,  earth,  &c.,  below.  The  front  of  the 
dam  should  also  lie  filled  in  with  earth,  rubbish,  &c.;  and  if  the  surface  of  the  rock 
is  so  uneven  as  to  prevent  the  front  logs  bearing  fairly  u|K>n  it,  brushwoo<l  and 
fascines  may  be  placed  in  front,  so  as  in  some  measure  to  close  the  spaces  between 
the  rock  and  the  logs.* 

When  the  bod  of  the  river  is  composed  of  sand,  clay,  or  material  too  soft  to  resist 
for  any  length  of  time  the  action  of  the  water,  the  plan  shewn  in  fig.  2 uiay  be 
advantageously  adopted.  This  frame  is  composed  of  a sill,  extending  not  only  the 
width  of  the  dam  but  also  of  the  apron  in  rear,  notched  down  and  pinned  to  three  or 
more  sleepers,  wliich  arc  laid  transversely  to  the  stream,  end  sunk  into  the  bed  of  the 
river.  Into  tliis  sill  the  beam  (a  6)  is  framed  at  an  angle  of  almut  3(^  with  the 
horizon,  and  supported  in  this  position  by  the  two  struts  (be)  (de)  at  an  angle  of  aliout 
fiO°.  Tlicsc  frames  arc  placed  at  about  8 feci  apart,  and  ujion  them  are  notched  the 
horizontal  beams  which  carry  the  planking  with  which  both  the  up  and  down-stream 
sides  of  the  dam  arc  covered. 

In  order  to  prevent  the  water  making  its  way  under  the  dam,  a row  of  plank 
piling  (d)  aliout  5 feet  long  and  4 inches  thick  should  he  driven  in  front  of  the  upper 
sleeper,  ami  a line  of  waling  (^)  u|>oii  this  row  of  piling  should  be  well  spiketl 
through  the  piles  Into  the  frame.  In  onlcr  to  secure  the  work  more  completely 
against  leakage,  clay  should  he  thrown  in  front  of  the  sheet  piling  to  a height  of  1 or 
2 feet.  An  apron  (A),  as  shewn  in  figs.  2,  3,  is  a necessary  addition  to  every  dam 
constructed  across  a river  when  the  bed  has  not  suflideni  tenacity  to  resist  the  action 
of  the  water.  This  may  he  composed  of  logs  notched  ujion  the  sill  pieces  and 
covered  with  plonk,  or  of  rough  logs,  notched  and  pinned  down  upon  the  sleepers  in 
close  contact  with  each  other : it  should  extend  far  enough  l>eIow  the  daui  to  conduct 
the  water  away  safely,  and  should  have  a row  of  sheet  piling  in  rear,  as  shewn 
in  fig.  3. 

^Vhen  rough  timber  is  plentiful,  a dam,  os  shewn  in  figs.  3 and  4,  may  be  easily 
and  quickly  constnteted  thus : two  or  three  iwvs  of  rough  sleepers  are  licddcd  across 
the  stream,  and  upon  these  rough  logs  arc  notched. and  pinned  at  intcr^*ala  of  alxiiit 
h feet  in  the  rear  of  the  dam.  Over  one  of  these  sleepers  another  transverse  log  is 
notched  upon  the  first  row  of  longitudinal  tiinljers ; and  if  the  dam  is  a large  one. 
perhaps  a second  transverse  timber  may  be  required.  The  second  row  of  longitudinal 
timbers  is  notched  upon  the  second  row  of  transverse  timliers,  not  exactly  over  the 
first  row,  but  just  so  much  dear  of  it  as  to  allow  of  the  end  being  notched  and  pinned 
upon  the  ground-w  ay  or  sleej»er  at  the  upper  side  of  the  dam,  close  alongside  of  the 
first  timber.  Row  after  row  of  timber  is  thus  placed,  the  «lam  constantly  rising  in 
rear  by  the  thickness  of  a log  for  each  course,  while  in  front,  all  are  brought  down 


* OccasionnUy,  howcTrr,  whrn  the  utrata  rroaa  the  bed.  and  putiniUriy  when  they  emp-oat 
tmsinst  the  •trcain,  ^rmt  ndditional  stabUity  mar  be  obtained  by  abutting  Ibe  lower  |>arts  of  the 
dam  agaiaat  the  iMuet  cilgea  of  the  rock. — Kddon. 
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Mil  ptnnetl  to  the  ground>way.  When  the  necessary  height  is  obtained,  the  top  row 
of  longitudinal  tintW  may  )>e  laid  side  by  side  in  as  close  contact  as  possible,  and  the 
8|>aces  made  gooil  with  small  faMrines,  liark,  &c. ; or  rows  of  transverse  logs  may  !te 
placed  at  about  3 feet  apart,  and  planks  spiked  to  them.  The  rear  of  the  dam 
appears  u shewn  in  the  sketch,  dgs.  3 and  4,  of  alternate  row's  of  longitudinal  and 
transverse  timl>cr,  to  which  planking  is  spiked. 

When  timlter  is  plentiful  and  the  river  is  deep,  a dam  may  be  safely  constructed  to 
a great  height  of  crih>work,  that  is,  of  a series  of  rough  cases  formed  of  whole  timliors 
notched  together  at  the  crossings,  as  shewn  in  lig.  5.  In  framing  a dam  of  this 
description,  two  logs  are  laid  in  a direction  transverse  to  the  stream,  at  the  same 
distance  apart  as  is  intended  for  the  width  of  the  dam ; u)>on  these  cross  logs  are 
notched  at  distances  of  6 or  B feet ; other  transverse  timl>erB  are  notched  upon  these, 
and  the  dam  is  carried  up  in  this  way  until  it  arrives  at  its  intended  height.  Some- 
times it  may  be  advisable  to  divide  the  interior  space  into  smaller  compartments,  by 
introducing  more  transverse  timbers : daring  this,  very  little  impediment  has  been 
offered  to  the  strean),  which  flows  through  the  interval  between  the  logs.*  Mlien 
tlie  crib-work  is  complete,  the  spaces  between  the  crilw  arc  filled  with  stone,  if  it  can 
be  procured;  or  if  not,  with  fascines,  earth,  &c.,  and  a mass  of  earth  and  rubbish  is 
thrown  into  the  river  in  front  of  the  dam,  so  that  by  degrees  a mass  is  accumulated 
sufilcient  to  prevent  leakage.  This  work  is  carried  on  simultaneously  from  both 
l>anks:  and  as  the  water-way  is  checked,  so  the  stream  rises  al>ove  the  dam,  nuhing 
through  the  central  space  left  for  its  [Mtssage.  The  tame  process  may  be  continuctl 
till  the  dam  is  completely  closed ; but  os  large  quantities  of  earth,  &c.,  would  be 
washed  aw*ay  in  attempting  to  close  the  opening  between  the  logs  in  this  centre  bay, 
the  best  plan  is  to  prepare  a frame  to  receive  a sort  of  gate  made  of  logs,  whicli  can 
t>e  dropped  down  from  above,  and  which  will  close  the  opening  sufficiently  to  prevent 
much  waste  of  material  taking  place.f 

When  timber  is  scarce,  fascines  and  hurdles  may  be  used  in  the  construction  of 
dams.  In  Holland  and  Germany  they  are  very  commonly  employed  for  this  purpose. 
A course  of  large  fascines  is  first  laid,  the  length  of  the  fascines  l>eiDg  in  the  direction 
of  the  current,  and  each  in  as  close  contact  as  possible  with  its  neighbours : upon 
this  a second  course  is  laid  transversely,  strong  pickets  arc  driven  through  these  two 
courses  to  connect  them  together,  and  the  heads  of  these  pickets  are  wattled  together, 
so  as  to  make  a kind  of  hurdle-work,  which  serves  to  connect  the  whole  more  com- 
pletely into  one  mass:  these  layers  of  fascines  are  then  continued  in  the  same 
manner,  each  course  being  picketed  to  those  below*,  and  the  pickets  connected  at  top 
with  burdlc-work  until  the  dam  has  attained  the  proi>er  height.  Very  large  rivers 
with  a great  depth  of  water  have  been  successfully  dammed  up  and  their  courses 
changed  by  works  constructed  in  tbi.s  manner.  VSTicre  the  water  is  deep,  gabions 
loailed  with  stones,  square  wicker  baskets  filled  with  stone,  &c.,  liavc  l>een  used  to 
form  the  foundation  of  the  tlam ; and  upon  this  a superstructure,  as  before  descrilK:<l, 
has  been  raised. 

Tlie  above  are  a few  of  the  most  simple  and  of  the  readiest  modes  of  constructing 
dams ; modifications  may,  of  course,  lx;  made  to  any  extent : two  or  more  of  these 


* In  exeeutiog  this  sort  of  work,  the  first  logs  float  on  the  water,  and  are  gradually  tusk  by  the 
inrressing  superstructure. 

t Experience  has  likewise  shewn  that  when  the  water  u deep  and  even  rapid,  the  front  of  the  dam 
may  in  like  manner  be  funned  of  portions  of  erib-work,  two  hart  in  length,  constructed  ashore, 
dropped  down  into  position  and  arranged  on  the  arc  of  a diele,  in  plan ; beginning  from  each  flank , 
filling  them  at  soon  as  properly  placed.  This,  as  the  body  of  the  dam,  most  be  Msisled  and  sup- 
ported by  dope*  of  rliy,  fire-,  as  in  fig*,  i,  S. — £tf. 
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plans  may  he  combined  in  the  construction  of  a single  dam, — as,  for  instance,  the 
sida<  of  a dam,  when  the  water  is  shallow,  may  l>e  made  according  to  fig.  I,  and  the 
centre  part  with  cribs,  as  in  fig.  5. 

Fig.  8.  PUt«  I.  flank  of  the  dam  should  be  secured  by  being  let  into  the  bank  and  puddled  in 

Fig.  7,  Plate  II.  and  the  earth  or  rubbish  which  is  thrown  in  front  should  Iw  carried  up  the 

river  against  the  bank  to  a greater  distance  tlian  at  other  )K)iuts. 

As  a general  nde,  the  tides  of  a dam  should  be  first  constnicted  and  the  abut' 
ments  made  good:  serious  accidents  have  occurred  from  a neglect  of  this  precaution. 
Should  it  be  decided  to  raise  the  water  so  os  to  inundate  the  hanks  on  each  side,  the 
embankment  to  prevent  the  water  thus  raised  finding  its  way  round  the  flanks  of  the 
dam,  these  flanks  shotdd  )>e  completed  before  the  dam  itself  is  closeiL  Tliis  em- 
bankment may  be  formed  of  earth : its  section  may  be  as  in  fig.  7,  alwnit  3 feet 
thick  at  the  tup,  which  should  he  almut  1 foot  altove  the  highest  water  line;  the  up- 
stream slope  at  least  2 of  base  to  1 of  height,  the  down-stream  1 base  to  1 of  height : 
in  case  the  soil  is  light  and  porous,  it  will  be  necessary  to  excavate  a trench  in  the 
line  of  the  embankment  alxmt  2 feet  into  tbe  ground,  and  almnt  2 feet  wide ; to 
puddle  this  well  with  clay,  and  to  fonn  a wall  of  the  same  through  the  centre  of  the 
embankment  till  above  the  water  line,  as  in  fig.  7,  to  render  it  water-tight.  W'hore 
a current  can  act  upon  it,  the  base  may  lie  protected  by  stones  and  by  planks,  or 
fascines  pinned  down  parallel  to  its  direction.  In  all  cases  ample  provision  should 
be  made  for  the  passage  of  the  waste  water:  when  it  is  not  allowed  to  pass  over  the 
dam,  waste  channels  should  be  made,  and  tbe  passage  of  the  water  through  these  regu- 
lated by  sluices  cither  self-acting  (which  is  the  safest  plan),  or  worked  by  men.  Great 
care  must  be  taken  that  the  action  of  the  water  throngh  these  sluices  does  not  tear 
up  and  wash  away  the  ground  l>elow  to  an  extent  to  endanger  the  structure.  Aprons 
(coDitTucted  as  before  dcscrilwd)  must  be  laid  in  rear  of  the  sluices,  except  when 
these  arc  fixed  upon  rock,  and  must  be  carried  down  to  a distance  proportional  to  the 
body  of  water  discharged,  and  to  the  fall,  also  taking  into  consideration  the  nature  of 
the  soil.*  W.  D. 


DEFENCE  OF  BUILDINGS  AND  VILLAGES.f 

or  FtACtNO  BUILDtNOS,  &0.,  IN  A 8TATK  Or  DKrSKCK. 

If  a building  forms  part  of  a general  line  of  defence,  or  is  in  the  contour  of  the 
works  round  a town  or  village,  the  Ax>nt  and  sides  only  may  require  being  prepared  fur 
defence,  for  a force  must  not  be  shut  up  without  a special  object : if,  on  the  contrar>', 
it  is  an  independent  post,  to  be  defended  to  the  last,  and  is  open  to  attack  on  all  sides, 
every  point  must  be  equally  looked  to,  and  the  means  of  retreat  and  of  reinforcing  It 
must  be  preserved,  if  considered  neccssar)*  under  the  drcumstances. 

The  great  art  of  making  a defensible  post  out  of  buildings,  and  the  ouUbouses  and 
walls  that  usually  surround  them,  consists  in  selecting  from  the  mass  of  objects  before 
you  what  will  answer  the  purpose,  and  sacrificing  every  thing  else,  making  use  of  the 
materials  to  strengthen  the  part  you  wish  to  fortify.  It  is  more  difficult  to  state  any 
precise  rules  for  such  proceedings  than  for  laying  out  works  in  the  field ; for  in  one 
case  you  generally  have  a choice  in  the  form  of  your  intended  works,  and  a better 


* Bridges  may  oflrn  be  coorerted  into  excellent  tenporary  dams  by  blocking  up  the  archway : 
taking  can  that  the  mass  thus  formed  is  safleient  to  support  the  accumulated  body  of  water,  w hich 
must  not  be  taken  for  granted  with  moat  bridges. — E4. 

t By  Major  Jebb,  R.R. 
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opportunity  of  arranging  what  you  have  to  execute  under  the  direction  of  some 
general  principlee. 

The  principles  of  defence  must  be  taken  into  conaideration  as  far  as  they  will 
apply,  and  if  with  a knowledge  of  these  principles  an  Officer  is  practically  aC' 
quainted  with  the  means  that  are  usually  employed  for  strengthening  such  posta, 
a very  little  experience  will  enable  him  to  arrange  his  plan,  and  set  his  men  to  work 
with  a confident  expectation  that  in  a very  few  hours  he  wUl  be  able  to  enliven  a 
peaceable  domicile  by  converting  it  into  a respectidile  fortress. 

The  objects  now  under  consideration  are  churches,  country  houses,  factories, 
prisons,  or  other  substantial  buildiugs ; and  as  there  is  but  little  difference  in  the 
mode  to  be  pursued  for  placing  any  of  them  in  a state  of  defence,  an  explanation 
of  the  details  applied  to  a tingle  bouse  will  perhaps  be  sufficient  to  convey  an  idea  on 
the  subject. 

\^liat  has  before  been  said  of  the  points  requiring  attention  in  the  selection  of  a 
military  post  will  be  appUeablc  if  a choice  is  to  l)c  made  among  buildings:  thus,  a 
building  proper  for  defensive  purposes  should  possess  some  or  all  of  the  following 
requisites. 

First.  It  should  command  all  that  surrounds  it. 

Second.  Should  be  substantial,  and  of  a nattire  to  furnish  materials  useful  fur 
placing  it  in  a state  of  defence. 

Tliird.  Should  be  of  an  extent  proportioned  to  the  number  op  drprndbrs, 
and  only  require  the  time  and  means  which  can  be  devoted  to  completing  it. 

Fourth.  Should  have  walls  and  projections  that  mutually  plank  each  other. 

Fifth.  Should  be  dippicult  op  access  on  the  aide  exposed  to  attack,  and  yet 
have  a saps  retreat  for  the  defenders. 

Sixth.  And  he  in  a situation  proper  for  fulfilling  the  object  for  which  tlie  dclach< 
meat  is  to  lie  {lostecL 

A church  will  be  found  more  usually  to  unite  all  these  good  properties  than  any 
other  building. 

It  may  he  remarked,  that  though  good  strong  walls  are  an  advant^,  yet  their 
thickness  should  be  limited  to  2 or  3 feet,  from  the  difficulty  there  would  he  in 
piercing  loopholes;  unless  when  they  are  likely  to  l>e  battered  by  artilleiy,  in 
which  case  the  mnsketry  must  be  confined  to  the  windows,  and  the  more  solid  the 
walls  arc,  the  better  It  should  also  be  remembered  that  brick  houses  and  walls  are 
preferable,  on  several  accounts,  to  those  built  of  stone ; for  when  exposed  to  artillery, 
a round  shot  merely  makes  a small  hole  in  the  funner,  but  stone  is  broken  up  in  large 
masses,  and  dangerous  splinters  fiy  from  it  in  all  directions.  It  is  much  easier  also  (o 
make  loopholes  through  brick-work  than  through  masonry.  Wooden  Imuscs,  or  those 
made  of  plaster,  are  to  be  avoided,  from  the  facility  with  w hich  an  enemy  can  set  fire 
to  them,  and  they  arc  frequently  not  even  musket-proof.  Tliatched  houses  arc 
equally  objectionable  on  account  of  fire,  unless  there  is  time  to  unroof  them;  and 
after  all  it  must  not  be  forgotten  that  earthen-works,  when  exposed  to  artillery,  are 
to  he  preferred  to  houses,  as  far  as  affording  security  to  the  defenders  is  concerned. 
In  seeking  this  security,  however,  it  should  be  home  in  mind  that  they  are  not  so 
ile/mtiblei  for  troops  cannot  be  run  into  in  a house,  but  they  arc  not  exempt  from 
such  an  intrusion  in  an  earthen -work  of  the  nature  uuder  discussion.  The  two 
together  can  be  made  to  form  a more  respectable  post  than  etVAer  can  l>e  made  into 
singly,  for  the  merits  of  both  will  )>c  enhanced,  and  the  defects  be  modified,  by  the 
union.  A building  is  therefore  at  all  times  a capital  base  to  go  to  work  upon. 
The  walls  may  be  partially  protected  from  cannon-shot  by  throwing  np  earthen 
parapets  round  it,  and  the  house  may  * reciprocate  * by  acting  the  part  of  a keep,  and 
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atford  the  garrison  a place  of  refuge,  in  which  they  may  either  defend  thcniselves  with 
advantage,  or,  if  it  ‘suits  their  book/  resume  (lie  offensive,  and  drive  the  aisailanU 
out  again. 

An  Officer  will  be  able  to  make  liis  selection  at  first  sight,  with  reference  to  most  of 
these  points,  but  it  requires  a bttlc  more  consideration  to  determine  whether  a 
building  and  its  appliances  are  convertible  into  a post,  of  a size  proportioned  to  the 
force  under  his  command.  The  average  number  of  men,  however,  pit>i»er  for  the 
defence  of  a house  may  be  roughly  estimated  on  some  such  data  as  the  following. 
Tliat  in  a lower  story  it  might  generally  be  proper  to  tell  orfT  one  man  for  every 
4 feet  that  the  walls  measured  round  the  interior.*  In  the  second  story  one  man  for 
every  6 feet,  and  in  an  attic  or  roof  one  man  for  ever}’  8 feet.  For  example,  if  a house 
of  three  stories  high  were  found  on  pacing  it  to  measure  140  feet  round  the  interior 
walls,  the  number  of  men  for  its  defence  on  the  altove  data  would  be  detenuined  thus : 


Feet. 

140 

— . would  give  35 ; wliich  would  be  the  number  of  men  for  the  lower  stor)'. 
4 

11^  would  be  about  23  men  for  the  second  floor. 

6 

11^  would  be  18  men  for  the  attic. 

8 


Making  a total  of  76  men  for  the  three  stories;  to  which  about  one-sixth  of  the 
whole,  say  14  men,  should  be  added  as  a reserve,  making  altogether  a garrison  of  90 
men.  If  there  were  out-buildings  or  wralls  in  addition,  the  number  of  men  required 
for  their  defence  would  be  determined  in  a similar  manner,  by  assuming  certain  data 
adapted  to  the  drcumstanccs  as  a guide  in  the  calcnlation. 

These  numbers  are  not  to  be  considered  df^nitive,  but  merely  to  convey  an  idea  on 
the  subject;  for  if  a detachment  were  much  weaker  in  proportion  to  the  extent,  a 
vigorous  defence  might  still  be  made,  for  the  force  might  be  concentrated  where  most 
required,  as  it  is  not  a matter  of  course  that  a place  will  be  attacked  on  all  sides  at 
once ; or  if  a building  were  found  so  large  that  the  disposable  force  would  be  too 
much  disseminated,  or  if  there  were  a want  of  materials  and  time  for  putting  the 
whole  of  it  iu  a state  of  defence,  a part  of  it  only  might  be  occupied. 

Should  there  exist  any  doubt  about  having  sufficient  time  to  complete  all  that,  might 
he  wished,  it  would  become  matter  for  consideration  what  were  the  points  which  it 
would  be  of  the  greatest  importance  to  secure  first,  so  as  to  be  in  a condition  to  repel 
an  immediate  attack,  because  such  points  would  naturally  claim  attention  to  the 
exclusion  of  all  othen. 

In  such  a case,  it  might  be  well  to  employ  as  many  men  as  could  work  without 
hindering  each  other  by  being  too  crowded : 

Firstly.  To  collect  materials  and  barricade  the  doors  and  windows  on  the  ground- 
floor,  to  make  loopholes  in  them,  and  level  any  obstruction  outside  that  would  give 
cover  to  the  enemy,  or  materially  facilitate  the  attack. 

Secondly.  To  sink  ditches  oppo&ite  the  doors  on  the  outside,  and  arrange  loopholes 
in  the  windows  of  the  upper  story. 

Thirdly.  To  make  loopholes  through  the  walls  generally,  attending  first  to  the  most 
exposed  parts,  and  to  break  communications  through  all  the  party-walh  and  par- 
titions. 


* Pscinir  round  th«  ooUndr  of  tbe  house,  and  making  on  aUowo&cc  for  the  tbickneos  of  the  wmlb. 
would  bo  the  ca«ic»t  way  of  determining  tbt  interior  ditncntioni. 
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Fourthly.  To  placf!  abattis  or  any  fea.'fiblc  obslmctions  on  the  outsiile,  and  to  im- 
prove the  defence  of  the  post  hy  the  construction  of  tajiilx>urs,  ficc. 

FiAhly.  To  place  out-huildlngs  and  garden  walls  in  a state  of  defence,  and  establish 
cmniiftmications  between  them.  To  make  arrangements,  in  the  lower  story  csjiecially, 
for  defcmhiig  one  room  or  portion  after  another,  so  that  partial  possession  only  could 
l>e  obtained  on  a sudden  rush  l)cing  made.  These  ditferent  works  to  be  undertaken 
in  the  order  qf  their  relative  importaneet  according  to  circumstances;  and  after  se- 
curing the  immediate  object  for  which  they  were  designed,  they  might  remain  to  be 
improved  u|>on  if  opportunity  offered. 

An  endeavour  will  now  tie  made  to  explain  the  moilc  of  executing  these  works  in 
the  order  in  which  they  are  mentionerl. 

COLLECTING  MATERIALS. 

The  materials  that  will  be  found  most  useful  in  barriradiug  the  passages,  doors, 
and  windows,  are  tioxes,  casks,  cart  bodies,  bricks,  stones,  cinders,  dung,  &c.,  ami 
timlif  r of  any  sort  that  comes  to  hand : if  it  cannot  he  found  elsewhere  on  the 
premises,  the  roof  and  floors  must  be  stripped  to  furnish  w hat  is  required. 

BARRICADING  DOORS. 

In  the  application  of  these  materials,  the  boxes  and  casks  filled  with  cinders  or 
dung,  and  placed  against  the  doors  to  a height  of  6 feet,  will  prevent  their  lieing 
forced  open,  and  loopholes  may  lie  made  through  the  upper  portions,  which  can  be 
rendered  musket-proof,  to  protect  the  men’s  heads : short  lengths  of  tiralier  piled  one 
u|)on  another  to  the  same  height,  leaving  a space  between  any  two  of  them  in  a con- 
venient situation  for  firing  through,  and  their  ends  being  secured  in  the  side  walls  of 
a passage,  or  propped  with  upright  pieces  on  the  inside,  will  effect  the  same  object ; 
or  a door  may  be  loosely  bricked  up,  leaving  loopholes,  6lc. 

If  it  is  probable  that  artillery  will  lie  brought  up  for  knocking  aw'ay  these  barricades, 
and  so  forcing  an  entrance,  a passage  may  be  partially  filled  with  dung  or  rubbish  to 
the  thickness  of  H or  10  feet,  or  tliick  beams  of  timber  may  be  reared  up  on  the  out- 
side of  a door,  and  the  interval  filled  with  the  same,  or  with  earth,  if  more  convenient. 

A small  hole,  3 feet  square,  may  be  left  through  an  ordinary  barricade  for  keeping 
up  a communication  with  the  exterior;  but  for  effecting  a retreat,  or  making  sorties, 
it  will  be  necessary  to  make  a door  musket-proof*  by  nailing  on  several  additional 
thicknesses  of  plank,  and  arrange  it  so  as  to  open  as  usual,  or  to  contrive  something 
on  the  spot  which  shall  ccpially  protect  the  men  when  firing  through  the  loopholes, 
and  yet  lie  removeable  at  pleasure. 

BARRICADING  WINDOWS. 

Windows  do  not  require  to  be  barricaded  so  strongly  as  doors,  unless  from  their 
situation  an  entrance  may  easily  lie  effected,  or  an  escalade  lie  attempted.  The  prin- 
cipal object  is  to  screen  and  protect  the  defenders  whilst  giving  their  fire;  any  thing, 
therefore,  that  will  fill  up  the  window  to  a height  of  6 feet  from  the  floor,  and  that  U 
musket-proof,  will  answer  the  pur|io8C.  Thus  two  or  three  rows  of  filled  sand-bags 
laid  in  the  sill  of  a window,  (fig.  1,)  or  short  lengtJis  of  timber,  would  do;  or  a carpet, 
a mattress,  or  blankets  rolled  up,  would  be  ready  expciiieiits.  Loopholes  would  in 
all  cases  lie  arraiigeil,  whatever  materials  were  used.  If  time  presses,  and  windows 
could  not  lie  blocked  up,  one  means  of  obtaining  partial  security  would  be  to  hang  a 
great  coat  or  blanket  across  the  lower  part  of  them  as  a screen,  and  make  the  men 
fire  beneath  it,  kneeling  on  the  floor.  The  glass  should  lie  removed  from  windows 

* Vide  'Bsmeade,'  p.  I2£. 
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l>cforc  an  attack  commences,  as  it  is  liable  to  injorc  the  defenders  when  broken  bf 
musketry. 

LEVELLING  OBSTRUCTIONS  OUTSIDE. 

Any  shrubberies,  fences,  or  out-buildings,  within  musket*shot,  which  would  favor 
an  attack  by  afTonling  cover  to  an  enemy,  and  allowing  him  to  approach  unperceived, 
it  is  essential  to  get  rid  of  as  soon  as  possible.  Tlie  trees  should  be  felled,  leaving 
the  stumps  of  different  heights,  so  as  to  cncumlier  the  ground,  and  the  materials  of 
walls,  ice.,  must  he  spread  aliout  with  the  same  view ; but  whatever  is  convertible  for 
barricades  should  be  carried  to  the  house.  Tlic  thatch  from  roofs,  and  any  cora- 
bustibles,  should  also  he  removed  or  destroyed. 

DITCHES  IN  f-RONT  OP  THE  OOOR8,  &C. 

As  a means  of  preventing  a door  being  forced,  a ditch  may  be  dug  in  front  of  it, 
about  7 feet  wide  and  3 feet  deep ; such  a ditch  also  is  necessary  in  front  of  the  lower 
windows,  if  the  loopholes  cannot  be  conveniently  made  high  enough  from  the  outside 
to  prevent  an  enemy  reaching  them,  as  would  be  done  in  managing  matters  for  the 
Defence  of  Walls.  These  partial  ditches  may  afterwards  be  converted  into  a coo* 
tiuued  ditch  all  round  a house  if  opportunity  offers,  as  it  would  contribute  to  the 
defence  of  the  i>ost.  The  floors  may  also  l>e  taken  up  on  the  inside,  opposite  the 
doors  or  windows  open  to  attack. 

LOOPHOLES. 

If  the  walls  are  not  too  thick,  they  may  be  pierced  for  loopholes,  at  every  3 feet, 
in  the  spaces  between  the  windows,  &c.  (i^g.  1.)  These  loopholes  can  be  knocked 
through  with  a crow*bar,  or  even  a pickaxe : they  should  be  just  such  a size  as  to 
enable  you  to  see  your  friends,  without  being  opeu  to  their  remarks. 

Two  tier  of  these  loopholes  may  he  made  if  opportunity  offers,  and  a temporary 
scaffolding  of  fttmiture,  Ijenches,  casks,  or  ladders,  &c.,  erected  for  firing  from  the 
upper  ones : on  the  lower  story  a row  of  loopholes  may  be  made  close  to  the  grountL 
The  floor  must,  in  this  case,  Ije  partly  removed,  and  a small  excavation  made  between 
the  beams  for  the  convenience  of  making  use  of  them.  Just  under  the  eaves  of  a roof 
there  is  generally  a place  where  looplmlcs  can  be  made  with  great  facility,  and  a tile 
or  slate  knocked  out  here  and  there  with  a musket,  will  give  other  openings,  from 
which  an  assailant  may  he  well  plied  as  he  comes  up. 

COMMUNICATIONS. 

A clear  communication  must  he  made  round  the  whole  interior  of  the  bnilding,  by 
breaking  through  all  partitions  that  interfere  with  it ; and  for  the  same  purpose,  if 
houses  stand  in  a row  or  street,  the  party*waUs  must  be  0{>ened,  so  as  to  have  free 
access  from  one  end  to  the  other.  Means  should  likewise  be  at  hand  for  closing  these 
openings  against  an  enemy,  who  may  have  obtained  any  partial  possession.  Holes 
may  also  be  made  in  the  upper  floors  to  fire  on  the  assailants,  if  they  force  the  lower 
ones,  and  arrangements  made  for  blocking  up  the  staircases,  with  some  such  expedient 
as  a tree,  prcpareil  in  the  same  manner  as  for  an  abattit,  or  by  having  a rough  palisade 
gate  placed  across.  Balconies  may  bo  covered  or  filled  up  in  front  with  timber  or 
sand'liags,  and  made  use  of  to  fire  from  downwards.  Fig.  2.  (Vide  Aliattis,  p.  32). 

ABATTIS.  , 

The  partial  levelling  of  any  object  on  the  outside,  that  would  give  concealment  to 
an  enemy,  and  favor  an  attack,  is  supposed  to  have  been  already  attended  to ; but  if 
time  admits,  after  the  loopholes,  &c.,  are  completed,  this  system  roust  be  extended 
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and  perfected,  and  the  formation  of  a more  regular  abattis  ihould  be  conuueuced,  and 
any  other  obstruction  added  that  opportunity  permiu.  The  bcbt  distance  fur  such  ob- 
structions, if  they  are  continuous  and  cannot  be  turned,  is  within  20  or  30  yards  of  a 
work,  or  even  less,  so  that  every  shot  may  tell  whilst  the  assailants  arc  detained  in 
forcing  a passage  through  them. 

TAM  BOORS. 

If  the  building  that  has  l)een  selected  has  no  porches,  wings,  or  projecting  portions 
from  which  flank  defence  can  be  obtained,  it  will  be  advisable  to  construct  something 
of  a temporary  nature  to  afford  it. 

Stockade-work  ofl'ers  a ready  means  of  effecting  this  object : it  may  be  disposed  in 
the  form  of  a triangle,  projecting  8 or  10  feet  in  front  of  a door  or  window  (flg.  t), 
planted  in  the  manner,  and  with  the  precautions  of  having  the  loopholes  high  enough. 
A small  hole  should  be  left  in  the  barricade  of  the  door  or  window  to  communicate 
with  the  interior.  Three  or  four  loopholes  on  each  face  of  the  projection,  cut  lietwcou 
the  timbers,  will  be  found  very  useful  in  the  defence.  Tlicse  contrivances  are  usually 
termed  tambours,  and  if  constructed  at  the  angle  of  a building,  «ill  flank  two  sides 
of  it.  (Fig.  3.) 

OUT-BDtLDIMOB  AND  WALLS. 

Mlten  the  defences  of  the  main  building  are  in  a state  of  forw'ardness,  any  out- 
buildings or  walls  which  have  been  found  too  solid  to  be  levelled  at  the  moment,  or 
which  have  been  preserved  for  the  chance  of  having  time  to  fortify  them,  and  thus  to 
increue  the  strength  of  the  post,  must  be  looked  to.  They  may  be  placed  in  a state 
of  defence  by  the  means  already  described,  and  separate  communications  should  lie 
established  between  them  and  the  principal  building  by  a trench,  or  a line  of  stockadc- 
work,  and  by  breaking  through  the  walls  when  necessary.  In  this  way  a post  may 
be  enlarged  in  any  required  proportion,  by  turning  all  objects  that  present  themselves, 
such  as  ont-lmUdings,  sheds,  walls,  hedges,  ponds,  &c.,  to  the  best  account;  first 
taking  the  precaution  to  secure  what  is  absolutely  necessary  for  immediate  pro- 
tection, and  for  placing  it  in  a state  to  be  defended  on  the  shortest  notice. 

An  exterior  wall  or  fence,  tolerably  close  to  a house  and  parallel  to  it,  may  be 
retained  for  the  purposes  of  defence,  without  the  danger  of  affording  cover,  and  thus 
facilitating  an  attack,  by  throwing  up  a slope  of  earth  on  the  outside  of  it,  or  planting 
an  abattis  in  the  same  situation  (flg.  5).  An  enemy  would  thus  remain  completely 
exposed,  and  it  would  be  worse  than  useless  to  him. 

If  a post  of  the  description  under  consideration  were  composed  of  two  or  more 
buildings,  and  it  were  to  be  left  to  itself,  and  were  open  to  attack  on  all  sides,  the 
stockades  or  trenches,  forming  the  communications  between  them,  would  obviously 
require  to  be  so  arranged  as  to  afford  cover,  and  the  means  of  resistance  on  doth  tide*. 
This  would  bo  effected  by  merely  making  them  double,  as  shewn  in  figs.  5 and  7 ; 
hut  for  greater  security,  the  exterior  of  such  communications  should  be  laid  under 
lire  from  the  buildings  at  their  extremities. 

In  arranging  the  defences  of  sneh  posts,  it  is  an  essential  point  to  make  each 
portion  of  them  so  fiu  independent  of  the  others,  that  if  any  one  part,  such  as  a 
building  for  instance,  be  taken,  it  shall  not  compromise  the  safety  of  the  remainder, 
or  materially  impair  the  defence  they  will  make  by  themselves ; so  that  whilst  free 
communications  are  essential  in  most  cases  to  a vigorous  defence,  the  means  must  be 
at  hand  for  instantly  cutting  them  off  by  some  such  expedients  as  would  be  afforded 
by  a loopboled  musket-proof  door,  or  rough  gates,  or  by  letting  fall  a tree  prepared 
as  for  an  abattis,  and  which  till  wanted  might  be  reared  on  its  end  in  the  situation 
required ; having  previously  secured  the  means  of  bringing  a close  fire  upon  it. 
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It  is  incrcdiMc  what  a defence  may  be  made  in  a aiiMtant  ia]  building:,  if  it  has 
been  pm|>crly  prepared,  and  the  right  sort  of  people  have  been  put  into  it.  The 
Siege  of  Saragossa,  in  1809,  affords  a proof  of  how  much  may  be  done  in  defending 
streets  and  houses.  Tlie  Frendi  were  rcdiiccd  to  the  delay  of  an  attack,  aecundtm 
nrtem,  and  no  impression  was  ma<lo  but  by  the  regular  means  of  artillery  and  mine*. 
It  is  to  be  recollected,  however,  that  the  houses  could  not  be  set  on  tire,  and  the 
walls  were  of  extraordinaiy  thickness. 

Plate*  111 . fi  IV.  Figs.  8 and  9 are  given  a.s  examples  of  a country-house  and  out-buildings,  which 
have  been  pre|>ared  for  defence  iu  the  manner  described. 

DEFENCE  OF  VILLAGES. 

Thotigh  the  placing  a villas  in  a slate  of  defence  argues  that  larger  forces,  and 
Otficcrs  of  higher  rank  and  more  experieuee  are  engaged,  than  has  hitherto  hecti 
conlcmplatctl  in  the  smaller  jmsts  that  have  been  discussed  in  this  article,  yet,  in 
cases  of  emergency,  much  responsibility  may  still  devolve  on  a young  Officer  in 
executing,  and  in  some  measure  planning  portions  of  the  work : the  subject  there- 
fore will  be  briefly  noticed,  though  the  details  alrcatly  entered  into  embrace  much  of 
the  information  which  would  enable  him  to  make  himself  useful  on  such  an  occasion. 

As  a village  is  only  the  extension  of  a smaller  post  of  the  same  nature,  the  general 
requisites  adverted  to  in  the  preceding,  when  treating  of  such  pMts,  should  l>c  looked 
for  in  detennining  whether  or  no  it  is  favorable  for  defensive  purposes,  and  whether 
it  offers  such  facilities  for  executing  the  necessary  works  as  that  they  can  be  completed 
in  the  time  that  can  lie  devoted  to  them. 

Thus  a village  should  not  be  commanded ; — it  should  furnish  materials  proper  for 
its  defence,  and  l>e  of  a nature  not  easily  set  on  fire;— >of  a size  prupurtioned  to  the 
force  designed  to  occupy  it; — should  be  difficult  of  access,  &c.  In  addition  to  which 
there  should  l>c  some  substantial  buildings  near  the  exterior,  to  be  converted  into 
strong  salient  points  of  the  general  line.  And  in  most  cases  a church  or  large  build- 
ing in  the  interior,  to  serve  as  a keep,  would  t>e  a desideratum.  There  should  likewise 
1>e  a facility  for  forming  a connected  line  all  round,  or  on  the  front  and  flanks,  if 
they  only  were  to  be  fortified.  If  it  were  situated  on  a height,  some  of  the  sides  of 
which  were  inaccessible,  or  if  it  were  partially  skirted  by  a river  or  marsh,  so  much 
the  better;  it  would  be  more  easily  rendered  defensible. 

An  idea  may  l>c  formed  of  the  extent  the  works  should  have  in  reference  to  the 
disposable  force,  by  making  a rough  estimate  on  the  principles  advanced,  bearing  in 
mind  that  they  will  admit  of  considerable  latitude  either  way. 

Villages  may  be  required  to  l>c  intrenched  under  a variety  of  circumstances,  but  as 
far  as  tbc  works  themselves  arc  concerned,  two  cases  only  require  consideration,  viz., 
when  they  are  left  oym  m the  reor,  and  when  they  arc  eneloeed  all  round. 

Under  the  first  consideration; — if  a \iilage  is  to  be  held  as  an  advanced  post, 
or  forms  part  of  a general  line,  in  front  of  an  army,  and  it  can  receive  instant 
suplwrt  when  attacked,  it  will  generally  be  left  open  in  the  rear,  and  only  be 
strengthened  in  front.  To  effect  this,  the  first  attention  of  an  Officer,  after  deter- 
mining his  general  plan  on  the  principles  already  laid  down,  would  lie  diirctcd  to  the 
readiest  means  of  stopping  up  all  the  streets,  roads,  and  lanes  on  the  front  and  flanks 
of  (he  exposed  side,  with  such  tem|>orary  obstructions  as  could  lie  most  expeditiously 
formed. 

Men  would  be  detached  to  bring  to  the  spot  selected  whatever  materials  would 
assist  in  the  work,  such  as  waggons,  carts,  ploughs,  harrows,  trees,  gates,  rows  uf 
l>aliog,  furniture,  chaius,  rojics,  &c.  NVith  these  there  would  be  no  difficulty  in 
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creating  obfitnictioas  in  a very  little  time,  that  would  interfere  with  the  visits  of 
cavalry,  and  break  the  order  of  infantry,  and  thus  offer  impcdinicnts  to  an  immediate 
attack.  They  should  be  placed  in  those  situations  where  they  would  afterwards  be 
of  some  use,  either  as  obstacles  in  front  of  other  works  proposctl  to  Ire  executed,  nr 
in  the  principal  line  itself,  and  therefore  to  be  improved  upon;  for,  if  possible,  no 

LABOUR  anOULD  BE  THROWN  AWAT. 

Wliilst  these  works  were  in  progress,  an  Officer  would  have  more  leisure  to  examine 
his  whole  post  in  detail,  in  doing  which  he  would  And  it  convenient  to  make  a 
memorandum  of  the  num!)er  of  men  that  could  be  employed  to  advantage,  and  the 
probable  time  it  would  require  to  complete  each  of  the  works  be  proposes  for  its 
defence,  so  as  to  suit  (hem  to  his  means.  These  being  afterwards  confided  in  distinct 
portions  to  the  active  superintendence  of  intelligent  young  Offictu^,  would  insure 
their  being  done  in  less  time  than  were  he  to  attempt  ubiquity,  in  looking  after  them 
all  himself. 

In  arranging  his  general  plan,  he  will  have  selected,  as  far  as  circumstances  have 
favored  him,  some  good  substantial  buildings,  not  exceeding  the  effective  range  of  a 
musket,  say  150  or  200  yards  apart,  for  the  most  prominent  or  salient  points  of  his 
line,  which  will  be  prepared  for  defence,  as  explained  in  the  foregoing  pages;  or  he 
will  have  decided  on  occupying  those  points  with  the  best  breastworks  or  stockades 
he  can  make  in  the  time ; and  availing  himself  of  all  buildings,  hedges,  ditches,  walls, 
or  inequalities  that  He  between  them,  he  would  procce<l  to  make  arrangements  for 
connecting  them  by  breastworks,  trenches,  stockades,  or  some  other  of  (he  means 
already  described,  and  on  the  principles  laid  down  respecting  dank  defence,  and 
giving  a good  fire  to  the  front.  His  working  parties  would  be  distributed  accordingly, 
and  it  would  be  his  constaiit  endeavour  to  obtain  the  best  cover,  and  to  create  the 
greatest  obstnictious,  with  the  least  possible  labour.  No  exertion  should  be  spared 
until  the  enclosure  were  perfect,  and  in  a state  to  be  defended ; all  hands  should  be 
employed  night  and  day,  if  necessary,  in  alternate  reliefs,  and  every  arrangement 
should  be  made  with  this  view:  such  points  as  required  the  greatest  attention  might 
then  be  progressively  improved  upon. 

All  the  streets  and  roads  open  to  attack  should  be  shut  up  by  good  barricades 
constructed  in  rear  of  the  tcmjjorary  obstnictions  that  have  1)ccn  created.  These 
barricades  may  l>e  made,  if  time  admits,  by  sinking  a ditch  7 or  8 feet  deep, 
and  forming  the  earth  into  a substantial  breastwork  (fig.  9),  planting  palisades, 
&c.,  if  opportunity  offers.  Or  if  not  exposed  to  artillery  fire,  stockadc-work 
wotdd  be  very  effective;  but  if  time  presses,  casks,  boxes,  or  cart  Ixxljes,  arranged 
in  order  and  filled  with  earth,  stones,  dung,  or  cinders,  would  be  a ready  cx|>c- 
flicnt.  Bales  of  goods,  hogsheads  of  sugar,  sacks  of  malt,  or  even  the  rolls  of  cloth 
out  of  a tailor's  shop,  would  be  very  convertible  to  such  like  purposes  if  they  came  to 
hand. 

The  mass  should  be  raised  6 or  7 feet  high,  and  a banquette  or  step  be  mranged 
for  firing  over  it.  The  access  should  be  as  much  olistructed  as  possible,  and  above 
all,  every  bouse  in  the  neighbourhood  should  be  loopholcd,  so  as  to  give  a good  flank- 
ing fire  over  the  ground  in  their  front. 

If  several  barricades  are  made  in  a street  to  be  disputed  in  succession,  the  means  of 
retreat  through  them  must  be  preserved.  This  may  be  effected  by  disposing  the 
lines  as  already  explained,  by  wliich  the  passages  would  be  readily  closed  and 
defended ; and  a communication  should  l>e  made  &om  house  to  house  on  each  side 
the  street,  for  firing  on  an  advancing  column. 

In  front  of  his  post,  it  would  be  an  object  to  destroy  all  houses  within  range  of 
musketry, — to  level  all  fences,  and  fill  up  all  ditches,  &c.,  that  ran  paraliel  to  the 
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general  line  he  had  taken  up  within  that  distance,  so  that  an  enemj'  might  find  no 
cover  whatever:  such  fences  and  obstructions,  however,  as  ran  perpendicular  to  his 
post,  and  that  could  be  seen  firoin  it  on  both  sides,  might  remain,  as  thev  would 
interfere  v\i(h  the  flank  movements  of  an  attacking  force,  and  embarrass  his  approach. 
Within  the  line  of  works,  on  the  contrary,  all  fences  and  obstructions  that  are  per- 
pendicular to  the  line,  and  interfere  with  a free  communication  from  right  to  left, 
should  be  cut  away.  Those  that  are  paraliel  should  be  preserved,  as  affording  pro* 
tection  to  a retreat  and  further  means  of  defence,  if  the  outer  line  were  forced.  It  is 
vciy  important  to  have  a second  or  even  a tiurd  line  of  defence  prepared,  if  the  posi- 
tion of  the  buildings  and  localities  admit  of  such  an  arrangement,  so  that  if  troops 
arc  driven  from  one  line  hy  a superior  force,  they  may  find  another  and  another  in 
their  rear,  all  ready  for  occupation. 

Such  {>ost8  as  these,  when  situated  in  a plain  before  the  front  of  an  army,  or  as  a 
point  of  apptu  for  one  of  its  wings,  have  a very  important  part  to  play.  But  to 
enable  an  inferior  force  to  derive  the  greatest  )K>ssihle  advantage  from  them,  they 
should  not  only  be  strengthened  in  themselves,  hut  every  obstruction  in  rear  of  them 
should  be  levelled,  so  that  there  may  be  facility  for  the  movement  of  all  arras  for 
their  immediate  support  when  attacked.  If  there  are  fences  or  walls  in  existence 
which  cannot  be  cleared  away,  good  broad  roads  should  he  made  through  them:  on 
the  other  hand,  if  a force  in  connection  with  such  a post  is  on  equal  terms  with  an 
enemy,  so  that  the  offensive  may  be  taken  up,  and  a forward  movement  made,  as 
oppurtuuity  offers,  it  would  be  injudicious  to  have  obstructions  in  front,  which  might 
in  that  case  l>e  in  the  way.  Probal)ilit)es  and  circumstances  alone  can  decide  what  is 
best  to  be  done. 

Under  the  second  consideration,  if  a village  were  to  be  occupied  as  an  independent 
post,  to  be  defended  to  the  last,  energy  and  intelligence  must  be  drawn  upon  to  the 
utmost,  to  place  it  in  the  best  possible  state.  The  dctmls  of  execution  will  be  similar 
to  those  already  explained,  as  well  as  the  general  principles  which  regulate  the 
whole ; but  it  must  be  encloeed  all  round  with  an  outer  line,  an<l  if  i)ossib1c  some 
strong  building,  such  as  a church  or  jail,  must  be  looked  up  and  put  in  a state 
of  defence,  and  supplied  with  provisions,  ammunition,  &c.,  to  which,  as  a citadel  or 
keep,  the  defenders  may  retire,  and  there  fight  the  battle  over  again,  with  a better 
chance  of  success,  if  driven  in  by  an  overwhelming  force. 

Tills  keep  should  be  centrally  situated,  in  a position  covered  from  the  enemy’s 
artillery,  and  commanding  the  principal  roads  or  streets.  It  should  be  of  a nature 
not  easily  set  on  fire,  and  should  have  good  and  assured  communications  w ith  all  the 
outworks.  Advantage  must  be  taken  of  any  walls  and  nut-buildings  surrounding 
whatever  lias  been  selected  as  a keep;  and  they  should  be  converted  into  outworks 
for  strengthening  it  as  an  independent  post.  These  outworks  are  the  more  ncccs* 
sary,  as  besides  the  additional  strength  they  will  impart,  they  will  l>e  found  of 
essential  service  in  securing  a retreat  into  it ; for  a reserve  quietly  occup)ing  them  ought 
to  command  considerable  respect  from  an  enemy,  however  hotly  he  might  lie  in  pursuit. 

If  suitable  buildings  were  to  be  found,  and  there  were  men  enough  to  defend  them, 
several  such  kcc(>s  might  lie  prepared;  and  on  the  contrary,  if  a village  should  he  of 
too  great  an  extent  for  the  force  thrown  into  it,  a portion  of  it  only  might  be 
strengthened,  and  the  remainder  be  separated  or  destroyed ; or  the  defence  might  be 
confined  to  some  principal  building.  Plate  I.  is  taken  from  sketches  inserted  in  some 
Instructions  published  by  the  French  Imperial  Minister  of  War  in  1814.*  In  this 
sketch  the  existing  buildings  and  streets,  &c.,  that  have  been  taken  atlvantage  of,  for 


* blightly  modified  in  cometkm  of  some  defecto. 
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defensive  piirposes,  will  lie  easily  distingnished  from  the  new  works,  which  H has 
been  necessary  to  add  for  a more  effectual  application  of  the  principles  adverted  to. 
On  one  side  the  village  is  covered  by  a river  and  an  inundation,  which  of  themsdves 
presenf  a barrier,  and  the  bridges  which  communicate  with  the  country  are  shut  up 
with  temporal^'  works  of  the  nature  explained,  so  as  to  render  it  tolerably  secure 
against  an  attack  from  tliat  quarter. 

On  the  other  side  the  river  the  buildings  do  not  appear  to  have  been  disposed  very 
favorably  for  the  defence,  which  has  made  it  necessary  to  construct  a \*ariety  of  new 
works.  These  liave  )>eea  laid  out  so  as  to  give  fire  to  the  ^nt  and  reciprocal  fionk 
defence  ; they  consist  of  stockades,  and  earthen  breastworks  with  ditches  in  front  of 
them.  The  streets,  it  will  be  observed,  are  all  barricaded.  Communications  are 
also  broken  through  all  the  houses  in  tlic  contour  close  to  the  parapets.  The  prin- 
cipal buildings,  probably  a churcli  and  a prison,  will  be  easily  recognised ; they  have 
l>een  converted  into  keeps,  and  appear  well  situated  for  the  purpose  of  siipi>ortiiig, 
and  if  necessary,  of  receiving  or  covering  the  retreat  of  the  defenders  of  those 
}M>rtions  of  the  outer  lines  which  are  contiguous  to  them. 

Such  works  as  are  here  treated  of  are  not  supposed  to  be  proof  against  round  shot, 
which  is  a defect  that  must  be  charges!  against  the  want  of  time  to  make  them  so : 
if,  however,  troofM  are  secured  from  obsen'ation,  and  from  the  immediate  effects  of 
case«sliot,  bullets,  sabres,  and  Ijayonets,  which  are  far  more  destnictive,  and  they 
are  l>eaides  placed  in  an  attitude  to  resist  a superior  enemy,  and  above  all  to  ffain 
time,  it  will  }>e  admitted  that  a great  object  has  l>een  attained  at  a trifling  expense  of 
labour. 

Nunierous  instances  might  he  adduced  where  posts,  fortified  in  the  greatest  haste, 
have  offered  a more  protracted  and  effectual  resistance  than  more  regular  and  more 
imposing  works  have  done;  which  may  partly  be  attributed  to  measures  of  cvidcut 
necessity  being  adopted,  which  might  have  eluded  previous  calculation ; and  to  an 
cnemygenerally  coming  upon  them  unprepared  with  the  requisite  means  for  their  attack. 

It  will  ever  be  found  tliat  a man  of  enei^  and  resource  will  do  more  for  himself 
in  such  a case  of  emergency  tium  a man  of  rule;  and  it  will  be  encouraging  to  a 
young  Officer  to  reflect,  that  real  and  intelligence,  aided  by  a very  little  practical 
knowledge,  will  go  far  to  effect  all  that  could  be  expected  from  scientific  acquirement 
and  greater  experience. 

CDARDINO  AND  DEPENDING  AN  INTRENCHED  VILLAGE. 

The  general  disposition  of  a force  for  the  defence  of  an  intrenched  village  would 
be  influenced  by  the  principles  adverted  to,  as  far  as  the  difference  of  locality  and 
circumstances  will  permit  of  their  application ; and  as  the  chief  defensive  works 
would  usually  consist  of  a combination  of  buildings  and  intrenchmeuts,  Ac.,  which 
have  been  separately  under  consideration  in  the  preceding  pages,  it  will  be  needless 
again  to  enter  into  the  local  disposition  of  the  defenders  of  such  works,  or  the  means 
which  they  are  to  resort  to  for  resisting  an  attack.  A village,  however,  may  lie 
of  considerable  extent,  calling  for  additional  precautions  and  defensive  measures,  cor- 
responding to  its  importance  as  a military  poet : a few  further  remarks  on  the 
subject  may  therefore  not  be  superfluous,  as  they  may  at  least  serve  to  combine,  under 
one  general  plan,  the  separate  defences  of  such  detached  portions  as  would  be  imder 
the  superintendence  of  individual  Officers,  and  thus  render  each  part  more  intelligible. 

To  guard  against  a surprise,  and  to  be  in  readiness  to  repel  an  attack  at  any 
moment,  and  in  any  quarter,  are  objects  demanding  equal  attention,  and  are  the  main 
spring  and  basis  of  all  defensive  measures.  The  latter,  by  judicious  internal  arrange- 
ments, in  occupying  the  different  works  to  advantage, — posting  the  pickets,  reserve, 
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and  support,  so  as  to  enable  them  to  do  their  duties  with  decision  and  effect, -~* 
ap})ointin|r  convenient  situations  for  assembW  on  the  dnt  alarm, — judictoiisif 
quartering  the  troops,  fitc. 

In  making  these  prcliminari'  arrangements  for  the  defence,  a Commander  would 
never  lose  sight  of  the  great  im|X)rtance  of  getting  every  man  to  his  |K>$t  in  the  least 
)K)ssihle  time;  and  when  he  had  ascertained  by  false  alarms,  or  other  means,  what  he 
could  trust  to  in  that  res]>ect,  hU  next  care  would  be  to  take  such  steps  as  would  at 
least  insure  sulhcient  notice  of  the  approach  of  an  enemy,  to  enable  him  to  dis])osc 
his  force  without  hurry,  for  giving  him  a warm  reception.  For  instance,  it  might 
require  half  an  hour  to  do  this  leisurely,  and  he  would  therefore,  on  this  sup|K>sition, 
so  distribute  his  outposts,  &c.,  as  to  feel  secure  of  having  the  time  to  himself,  after 
the  first  alarm  was  given,  and  l>eforc  an  attack  could  ]>ossihly  l)e  made.  If  he  fails  in 
having  sufficient  notice  to  do  this,  it  is  ten  to  one  he  is  l>eat,  for  the  best  measures 
w ill  he  of  little  avail  if  they  cannot  be  carried  into  full  effect.  It  will  be  needless  to 
harass  troops  by  multiplying  outposts  so  as  to  secure  earlier  intelligence  than  is 
required ; but  still  it  will  be  an  error  on  the  right  side  to  take  twenty  precautions  too 
many,  rather  than  to  neglect  a single  one.  In  making  bis  dispositions,  therefore,  he 
would  endeavour  to  steer  a middle  course  between  two  extremes ; on  the  one  hand, 
if  troops  arc  overworked  in  preparing  for  an  attack,  and  guanling  against  a surprise, 
they  arc  thrown  out  of  condition  for  resisting  it  when  made,<>-on  the  other,  if  all  due 
precautions  are  not  taken  for  first  strengthening  the  post,  and  then  guarding  it,  they 
risk  the  loss  of  all  their  labour  in  being  exposed  to  a sudden  attack,  at  a time  when 
they  are  in  no  form  for  opposing  adequate  resistance. 

In  the  distribution  of  the  defenden,  too,  there  are  extremes  to  >>e  avoided ; for 
instance, — if  all  the  parapets  and  works  arc  manned  without  regard  to  the  requisite 
force  which  should  be  in  reserve  for  giving  support,  though  the  greater  number 
formed  for  opposing  a first  shock  might  lessen  the  danger  of  l>eing  upset  by  it,  yet  a 
line  cannot  stand  up  for  any  length  of  time  against  a column,  that  from  circumstances 
can  l>e  brought  into  contact  with  it ; and  when  once  it  is  forced  at  two  or  three 
points,  the  game  is  pretty  nearly  up,  unless  there  is  something  fresh  to  go  to  work 
with.  The  opi>osite  defect  would  be  in  giving  undue  strength  to  the  reserve  at  the 
expense  of  the  parapets,  which,  from  being  feebly  defended,  would  not  then  offer  the 
resistance  they  ought  to  oppose.  Another  such  a passage  to  steer  Ix'tween  a Scylla 
and  a Chanl>di$,  and  another  to  that,  might  be  added  if  these  little  principles  were 
pursued  further;  but  we  may  safely  trust  to  common  sense  suggesting  more  on  the 
spot,  under  the  evcr*var>ing  circumstances  that  arise  on  service,  than  the  memory 
can  supply, — provided  tiiat  the  timple  prineiplfi  and  euentialt  of  the  subject  have 
made  that  impression  on  the  mind,  which  has  secured  their  nliency.  If  they  are  ai 
Aome  when  wanted,  there  is  a natural  tendency  in  minor  matters  to  fall  into  their 
])laccs  and  come  right  of  themselves,  and  wc  will  therefore  leave  the  rough  outline  as 
it  is. 

The  proportion  of  the  disposable  force  to  be  retained  in  hand  for  the  reserve, 
would  be  governed  by  circumstances,  depending  on  the  number  of  assailable  points, 
and  the  calls  that  might  be  expected  to  he  made  upon  it  for  assistance, — }>crhnps 
from  one>fourth  to  one>sixth  of  the  whole  would  not  be  far  off  the  mark.  The 
remainder  would  l>c  sulxlividcd  for  a variety  of  duties,  such  as  a garrison  fur  each 
separate  house  that  had  been  strengthened,  and  one  for  the  keep, — defenders  for  the 
ifltrcnchments,  breastworks,  and  stockades, — pickets,  guards,  &c. 

A strong  reserve  picket  should  be  mounted  at  the  rallying  point  of  the  reserve, 
which  should  l>e  near  the  centre  of  the  village,  in  some  0]>en  place  having  free  com- 
uumication  to  all  the  defences.  Another  picket  would  he  in  the  keep,  aud,  according 
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to  circumfttances,  others  might  be  required  at  dltfcrent  poiuU.  An  ontlving  picket  or 
two  would  be  equally  necessary  in  comiuanding  situations  )>eyoDd  the  works,  and  a 
communication  between  all  of  them  should  be  kept  up  by  a chain  of  sentries,  or 
frequent  patrolling.  If  cavalry  form  part  of  the  force,  some  of  the  out{tost  duties 
during  the  day-time  shoidd  be  iutnuted  to  them,  as  they  can  patrol  to  a greater  dis- 
tance to  see  what  is  going  on,  and  obtain  information.  In  the  evening  they  would  be 
replaced  by  infaiitiy,  but  if  the  jiosts  were  distant,  a few  cavalry’  patrols  should  be 
attached,  to  assist  in  keeping  up  the  communication,  or  to  gallop  in  with  intelligence. 
The  pickcU  would  of  course  Ire  accoutred  and  ready  to  stand  to  their  arms  at  an 
instant's  warning,  and  those  for  the  immediate  defence  of  any  distinct  portion  of  the 
works,  such  as  intreiichments  or  barricades,  should  either  be  hutted  or  encamped 
close  to  the  spot,  or  lodged  in  the  nearest  building,  if  one  were  found  conveniently 
situated  for  the  purpose:  this  is  essential,  for  an  enemy,  if  unopposed  for  even  a few 
minutes,  will  surmount  without  diifinilty  such  oirstacles  as  are  usually  met  with  in 
the  temporar)  works  that  have  been  treated  of. 

Every  Commanding  Otficcr  of  a regiment  should  have  a stea<1y  non-commissiotied 
officer  of  each  company  to  sleep  within  hail  of  him  every  night, — one  who  is 
perfectly  acquainted  with  the  quarters  of  every  officer  and  non-commissiouetl  officer 
in  hU  company;  so  that  at  any  instant,  oniers  might  be  conveyed  with  the  utmost 
promptitude  to  any  part  of  the  corps,  however  much  it  might  l>c  distributed.  And 
on  the  same  principle,  every  Officer  in  command  of  a company  which  was  detachcti, 
should  retain  the  means  of  readily  communicating  orders. 

'The  support  too,  should  be  close  at  hand  in  the  nearest  houses,  and  they  should 
have  a hint  that  there  U no  necessity  for  being  $hy  about  breaking  out  fresh  doors, 
or  doing  any  thing  else  that  may  make  their  communications  more  dirtci  or 
eonvenimt.  On  these  occasions  it  should  always  be  borne  In  mind  that  a tfraiyht 
road  is  the  shortest,  and  if  it  is  a teide  one,  so  much  the  better,  provided  it  is  not  one 
that  an  enemy  can  avail  himself  of.  In  more  permanent  works,  there  is  nut  (his 
extreme  necessity  for  liaving  the  defenders  of  them  as  it  were  constantly  under  anus 
to  repel  an  attack ; for  if  a sharp  look-out  is  kept,  the  obstacles  presented  by  <lrcp 
and  wide  ditches,  stout  palisading,  &c.,  will  of  themselves  consume  as  much  time  of 
the  assailants  as  w'ill  enable  the  defenden  to  repair  to  their  posts,  even  if  it  w'as  at 
rather  shorter  notice  than  might  be  agreeable ; but  here  it  is  obviously  a matter  of 
parainoimt  necessity. 

These  precautions  having  lieen  taken  for  guarding  a village  against  a surprise,  and 
for  Immediate  defence,  and  the  remainder  of  the  force  being  apportioned  according  to 
drcumstanccs  for  occupying  the  dilferent  works  and  buildings,  it  would  l>ecoine  an 
object  to  quarter  them  all  as  cImc  as  might  Ijc  to  the  scene  of  their  exertions,  that 
there  should  be  no  umiccessary  delay  in  getting  them  to  their  posts.  Each  setmrate 
detachment  sliould  have  a sentry  to  stir  them  up  on  the  first  alarm,  and  when 
circumstances  required  it,  they  should  all  sleep  on  their  arms,  or  they  will  not  make 
so  quick  * a turn  out ' of  it  as  may  be  wanted.  Eveiy  precaution  should  he  multiplied 
by  2,  when  the  nights  arc  dark  and  tempestuous,  as  that  is  ‘the  time  o' day’  for 
a surprise.  During  the  winter  too,  when  men  cannot  be  so  much  cx{k>sc<1  under 
arms,  and  human  nature  is  prone  to  look  for  8cra|)s  of  creature  comfort,  under  the  lec 
ofany  thing  that  will  protect  them  from  a keen  North-Easter,  the  attention  of  Officers 
cannot  be  too  much  directed  to  enforce  these  duties,  and  to  see  that  every  IhkI}'  who 
ought  to  be  on  the  alert  is  so.  A single  sentry  standing  with  hU  back  up  behind  a 
tree  or  under  a parapet,  instead  of  snuffing  the  morning  air  with  Ills  face  the  other 
way,  might  cause  the  sacrifice  of  the  whole  post.  Indccil,  when  ail  has  been  done 
that  the  most  zealous  watchfulness  could  dictate,  a Commander  and  most  of  his 
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people  should  still  * sleep  with  one  eye  open  * if  the  enemy  U within  ft  nurch  of  him. 
The  best  measures  that  can  be  devised  are  not  infallible,  even  by  day,  and  to  prevent 
beini;  taken  sAort  at  night,  it  is  safest  to  consider  that  a colomn  of  attack,  nith 
grenadier  caps  and  mustachios,  all  teeth,  hair  and  steel,  might  rise  up  out  of  the 
bowels  of  Uie  earth,  or  drop  from  the  clouds,  dose  in  front  of  the  defences,  at  any 
montcnt.  If  you  are  prcparwl  for  such  emergencies  as  these,  you  may  go  to  bed  with 
the  conviction  that  you  are  ready  for  him ; and  let  an  enemy  then  do  his  worst,  you 
will  at  least  have  the  satisfaction  of  not  having  been  outwitted. 

Among  other  things,  it  is  most  essential  that  every  officer  and  soldier  should  be 
thorouglily  instructed  in  the  nature  of  the  work  he  had  to  defend,  and  the  duties  he 
had  to  perform,  in  all  the  exigencies  which  prudence  could  foresee.  They  should 
also  he  perfectly  acquainted  with  every  street,  alley,  or  fooUpath  by  which  they  might 
have  to  move,  so  that  on  the  first  alarm,  even  if  the  night  were  as  dark  as  pitch,  and 
they  had  not  time  to  give  themselves  a shake  by  way  of  toilet,  stQl  there  would  be 
no  confusion  or  mistake  in  repairing  to  their  respective  alann  posts,  and  afterwards 
being  posted  for  the  defence  according  to  whatever  orders  might  have  been  given. 

If  it  should  seem  desirable,  and  the  garrison  is  sufficiently  strong  to  afford  to  make 
a sortie,  it  is  essential  that  it  should  l)e  well  timed  and  vigorously  executed,  and  be  in 
sufficient  force  to  make  some  impression,  either  as  a diversion  in  favor  of  the  de> 
fenders  of  the  parapet,  or  to  drive  the  assailants  back  beyond  the  obstacles  they  may 
have  already  surmounted.  The  party  may  be  selected  from  the  reserve  and  the 
defenders  of  the  interior  of  the  village,  leaving  the  parapets  fully  manned,  as  they 
ought  to  be.  The  sorties  should  be  drawn  up  at  the  points  by  which  they  are  to  go 
out,  and  at  the  critical  moment  when  the  speed  the  assailants  has  been  first  checked 
by  the  opposition  tliey  might  meet  with  in  front,  a furious  onset  with  the  bayonet 
should  be  made  on  one  or  I>oth  flaiiks;  and  when  the  object  was  effected,  the  troops 
should  retire  within  the  works  again,  as  fast  as  they  came  out.  The  firing  from  the 
defences  would  cease  whilst  they  were  engaged,  and  he  resumed  with  the  utmost 
vigour  the  moment  the  front  was  clear  i^in.  Arrangements  should  also  be  made  for 
covering  Uietr  retreat,  by  being  in  readiness  on  the  neighbouring  parapets  to  open  a 
heavy  fire  the  instant  it  was  required. 

During  an  attack,  the  reserve  should  be  within  ear>shot  of  the  Commander  of  the 
post,  or  his  bugle,  as  it  would  be  by  the  instantaneous  application  of  this  part  of  the 
force  at  the  right  moment,  that  his  hopes  of  remedying  any  disaster  would  mainly 
de])ond. 

Before  he  determines  to  strike  a decisive  blow  with  so  important  a body,  a Com- 
mander should  assure  himself  that  the  attack  is  a real  one,  and  that  the  defenders 
and  their  support  have  been  unable  to  deal  with  it;  and  when  he  has  made  up  his 
mind,  he  should  bring  forward  the  whole  or  a portion  of  the  force  to  the  spot,  as 
might  seem  expedient,  and  make  the  roost  impetuous  attack  possible ; for  If  the  reserve 
is  checked,  and  the  original  defenders  of  the  work  are  still  in  disorder,  it  will  be  up-hill 
wor)i  to  regain  the  ascendancy.  The  whole  force  should  rally,  and  be  re-formed  at 
some  little  distance,  and  a desperate  attack  be  directed  on  the  front  and  flanks  of  the 
assailants,  who  wc  may  reasonably  conclude  would  not  he  in  the  very  best  order  for 
receiving  it;  and  if  it  were  successful,  and  they  were  fairly  driven  back,  all  would  be 
right  again.  The  reserve  would  regain  its  post,  the  defenders  and  the  support  would 
do  the  same,  and  every  thing  would  then  be  ready  to  play  the  rubber  out. 

If,  however,  a Commander  sees  that  he  is  overmatched,  either  by  the  combinations 
or  nunilicrs  of  his  enemy,  it  remains  for  him  to  conform  to  drcumsiances,  and  sliew 
that  prudence  is  the  better  part  of  valour. 

It  is  stated  that  villages  may  l>e  intrenched  under  different  circumstances,  the  chief 
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of  which  arc, — whether  the  force  «lcfemling  them  U to  l)C  supported  from  the  flanks 
or  rear  during  an  attack,  nr  whether  the  post  U to  t>e  considered  independent  of  other 
o)>cratiuus,  and  therefore  to  t>e  defondctl  to  the  last  hy  the  troo|K  thrown  into  it.  In 
the  f(tmi«r  case,  the  communication  with  the  rear  and  on  the  flanks,  and  the  means 
of  holding  the  ground  by  a sucemion  of  defensive  lines,  would  liavc  licen  previously 
airangt^l,  which  would  give  the  supporting  troops  the  opportunity  of  acting  with 
effect,  whilst  the  origiiutl  force  was  re>forming.  In  the  latter,  a keep  would  have  l)een 
indis|)cnsahlc,  and  the  reserve  would  protect  the  retreat  of  the  different  detachments 
from  the  mure  open  works  of  the  contour  into  this  stronghold. 

Much  however  would  have  to  l>e  done  on  both  sides  l>efurc  a retreat  to  the  keep  or 
any  where  else  woulil  be  thought  of ; and  as  mneh  cannot  i>e  done  without  an  e.x« 
penditure  of  time  to  do  it  in,  the  object  of  defending  the  |H>st  at  all  might  still  l>e 
fulfllled,  whatever  the  issue  of  the  combat  might  lie;  fur  in  all  combined  o)icrations 
we  may  say  with  a French  author,  ‘ Que  le  but  de  Fart  de/enh{f  e$i  de  gagner  du 
ietnjm' 

Mure  important  ends  than  saving  a little  time  are  however  frequently  gamed  at  the 
trifling  cost  of  taking  the  trouble  to  strenglhcn  a post;  for  the  determined  attitude 
which  all  the  troops  affected  by  the  operation  are  enabled  to  assume,  from  feeling  a 
proper  confidence  in  the  resources  which  may  lie  acquired  liy  these  means,  cither  for 
defending  themselves  or  for  repelling  an  attack,  may  liavc  the  effect  of  wanhng  off  a 
threatened  blow  altogether.  There  is  certainly  something  in  the  bristling  look  of  an 
abattis,  and  the  mischievous  ast>ect  of  a wall  or  buihling  full  of  loopholes,  enlivened 
by  an  occasional  ap])carance  of  a cap  or  a liayouct,  tliat  is  more  caletilaled  to  induce  a 
little  reflection  than  when  dangers  arc  more  obviously  inriting. 


DEFENSIVE  ELEMENTS*  obtained  from  the  local  vegetation  of  every 
climate:  scientific  plantation  lieing  inexpensive,  easily  kept  iu  repair,  stronger  with 
age,  and  then  less  destructible  by  hostile  missiles  than  regular  revetted  works. 

“ Nenii  quo impedirent,  leneris  arborilms  incisis  atque  inflexis,  crehrisque 

in  latitudincm  ramis  cnatis  ct  ruhis  sentihusque  intcrjcctis,  cffeccrant  ut  instar 
simrt  hs  sepes  munimenta  prmberent.  Quo  non  modo  non  intrari  sed  nc  {ler- 
spici  quidem  possit.*' — C«u.  de  B.  G.  lib.  ii. 

Officers  charged  with  tiie  defence  of  a frontier,  an  island,  or  a colony,  are  often 
unable  to  carry  their  projects  of  fortification  into  effect  on  account  of  the  enonnous 
expense  they  demand  when  the  sj'stcm  is  sufficiently  enlarged  to  be  really  cfTective. 
Moreover,  Engineers  find  themselves  posted  in  regions  where  the  materials  required 
for  the  due  execution  of  their  purposes  arc  rare,  expensive,  or  inaccessible,  and 
where  the  scientific  systems,  primarily  invented  for  the  conditions  of  European  warfare 
alone,  are  little  applicable ; or  if  they  are  w ithin  this  sphere,  they  may  have  to  submit 
projects,  which,  however  much  they  nuy  be  appreciated  for  their  importance  and 
utility,  are  nevertheless  inadmissible,  because  under  existing  systems  of  national 
defence,  the  resoiuxes  of  a kingdom  arc  often  scarcely,  or  not  at  all,  adequate  to  the 
expenditure  of  cnnstniction  and  repairs. 

It  liecomcs,  therefore,  desirable  with  the  departments  in  charge  of  this  great  branch 
of  the  Service,  to  devise  means  both  on  the  great  and  on  the  smaller  scales  for  home  and 
for  dUtaut  regions;  which,  while  they  maintain  the  most  approvc<l  principles  of  per* 


* Br  l^mt.-Ciklonel  HiUutUon  Smith,  K.tl, 
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manect  rlcfenre  in  their  integrity',  render  them  nrvpiiheless  available  la  all  placet,  by 
Rurh  inodiiications  as  the  nature  of  (he  soil  or  the  climate  will  admit  atid  the  elements 
accessible  for  the  purpose  offer  for  employment.  In  all  climates,  the  resources  of 
mountain,  lull,  ri>ck,  ravine,  sea,  lakes,  rivers,  and  marshes  occur;  but  the  liest 
systematic  mcthmls  for  adapting  them  to  defence  arc  not  the  object  of  these  remarks : 
they  are  thoroughly  undcrsloo<l  by  the  scientific  corps  tn  every  Service.  Now  the  use 
of  a method  applicable  to  permanent  fortification,— one  entailing  but  a comparatively 
trifling  expense, — kept  up  in  a perfect  condition  with  only  the  proper  supervision  of  a 
few  well  instructed  men,  and  withal,  one  under  such  supervision  l)ecouung  stronger 
and  stronger  with  the  increase  of  years, — may  be  found  in  the  botanical  resources  of 
every  region  more  or  less  fit  for  the  purpose;  and  it  will  be  pro|)er,  at  convenient  op- 
portunities, to  study  in  each  locality  what  plants  should  1>c  selected  for  the  differences 
of  soil  where  they  may  be  wanted. 

That  the  idea  of  systematic  defensive  plantation  is  not  now,  may  l>c  gathered  from 
the  motto  at  the  head  of  this  Paper,  taken  from  Cn;sar,  and  also  from  our  wars  in  the 
monntainous  parts  of  India.  Tlic  proposition  therefore  is  urged  mostly  on  the  gruuml 
of  the  vast  resources  it  creates  for  an  Engineer,  endowed  w'ith  a suggestive  mind,  to 
adapt  available  botanical  means  to  the  wants  and  conditions  of  the  problems  he  has 
practically  to  solve. 

The  qualities  of  trees  and  plants  best  adapted  for  the  formation  of  living,  or  at  least 
vegetating  ramparts,  are  necessarily, — 1st.  those  which  will  flourish  l>est  in  the  dosesi 
practicable  linear  juxtaposition;  2nd,  those  that  grow  straightest ; 3rd,  those  that 
have  the  hardest  wood ; and,  4tli,  those  that  strike  the  deeiK^t  roots.  In  the  tropics 
alone  the  Engineer  can  find  evergreen  trees  writh  spinous  l>ark;  and  for  covering  the 
front  of  the  approaches,  impeding  ascent  on  the  rampart,  intersecting  communications, 
lining  dry  ditches,  and,  above  all,  rendering  escalades  and  surprises  impracticable,  the 
tropics  ami  hot  climates  again  are  best  pmvided ; though  Europe,  and  even  the 
North,  are  not  deficient  in  valuable  means  for  effecting  the  same  purpose,  pmvided 
wc  remain  Katisfied  wit!)  several  of  the  most  essential  qualities;  for  all  uiiitcil  can 
seldom,  if  ever,  be  found  in  one  speeies  of  plant. 

In  northeni  and  middle  Euro(»e  the  species  best  adapted  are,  first,  several  of  the 
Conifera; ; such  as  the  Swiss  pines,  the  larch,  the  spnice  ami  jimi|)er  pine,  the  Scots 
and  silver  firs,  Arauearias  and  New  Zealand  pines,  Ac.;  then  lM*ech-trees  and 
Lombardy  poplar.  Where  it  is  desirable  to  have  a rapid  growth,  the  same  I,ombaa-dy 
and  the  smalUlcaved  black  poplar;  but  in  the  South  by  far  the  best  is  the  cypress. 
Within,  and  on  the  borders  of  the  tropics,  palms  of  various  genera  are  decidedly  the 
best,  because  there  arc  species  that  thrive  in  salt  water,  others  in  marshes,  and  many 
on  the  uplands  and  even  on  high  mountains.  Though  they  have  very  little  depth  of 
root,  they  l>ear  very  approximate  planting,  admit  easily  of  palisades  between  them, 
and  offer  the  most  enduring  resistance  to  eannoii-shot.  Research  and  experience  will, 
most  assuredly,  discover  many  other  trees  and  improved  mmics  of  applj  ing  them,  but  in 
a general  view,  where  reasoning  from  a few  known  facts,  wc  may  draw  certain  inferences 
to  a given  extent.  Thus  it  may  he  osKcrted  writh  |»crfect  security  in  trutli,  that  trees 
in  general  are  but  little  shattered  by  rannon-sliot,  as  from  personal  exannuatkui  was 
proved  ill  the  |iarks  and  plantations  of  Dresden,  in  the  gn^at  avenues  along  the 
Pleisse  on  the  south  of  l.eipsig,  and  in  the  gardens  of  M.  Reichenhach,  lM>th  ioeaUties 
longcx}iosed  to  most  terrific  cannonades  and  unceasing  musket  fire;*  and  m 18.10 


* It  WM  in  thia  (rnnlra  Prinre  Poniatomki  perished,  and  nine  Polish  liattaliona  with  four  (irnrmta 
currethtcrod  after  a mrwt  determinetl  defmer,  for  they  left  doo  dnui  un  the  «|k>(.  TIic  rluse-*ct  treei 
in  the  walk*  ulvne  rrmlentl  the  protrarled  defence  |to«*ih)e. 
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the  park  of  Brxiasels  offered  the  same  results.  With  reganl  to  tlie  trunks  of  palm* 
trees,  the  attack  of  Mudfort  hland.  near  Philadelphia,  in  1777.  is  a proof  that  cannon- 
shot  have  inadequate  effect  upon  them.  Cocoa-trees  and  other  palms  will  dourUh  at 
feet  distance  from  each  other.  We  have  examined  a row  of  cypresses  near 
Marseilles,  all  from  75  to  80  feet  in  height,  and  above  2 feet  in  diameter,  yet  not 
more  than  5 feet  from  each  other.  In  the  gardens  M.  Reichcnhach,  already  men- 
tioned, several  avenues  about  16  feet  broad  were  planted  with  Swiss  pines,  in  some 
places  so  closely  that  it  was  difficult  to  pass  between  them,  yet  the  trees  were 
upwards  of  40  feet  high,  with  trunks  18  inches  or  more  in  diameter,  and  literally 
having  the  bark  on  one  side  riddled  with  innumerable  musket-shots  fired  Into  them  at 
the  battle  of  Leipsig,  seven  years  before  we  examined  them.  At  Neuaned  on  the 
Rhine,  the  * AU^,*  or  avenue  to  the  back  of  the  prince's  palace,  is  planted  with  four 
rows  of  Lombardy  poplars,  many  of  which  are  estimated  at  above  100  feet  in 
height,  and  the  trunks  at  base  nearly  5 feet  in  diameter:  the  avenue  is  broad,  but 
the  two  rows  on  each  ride  are  scarcely  10  feet  from  each  other,  or  lengthwise  from 
centre  to  centre  of  each  tree. 

Now,  supposing  a great  front  of  defence,  such  u a permanently  fortified  camp 
destined  to  bold  up  the  ultimate  vitality  of  a Slate,  be  the  object  under  consideration ; 
and  without  adverting  to  the  particular  system  of  fortification,  as  regards  the  pro- 
jection the  Government  may  sanction ; we  confine  our  view  for  the  moment  to  the 
mere  profiles  of  construction  intended  for  the  curtains,  and  allowing  the  talus  to  be 
about  forty-five  degrees,  in  order  to  give  greater  stability  to  the  trees,  we  com- 
mence near  the  foot,  at  a proper  elevation  above  the  water,  if  the  ditch  he  wet,  or 


at  the  foot  itself,  if  it  be  dry:  we  plant  thereon  a row  of  the  class  of  forest  trees 
appropriate  to  the  nature  of  the  circumstant^  of  the  works  as  well  as  of  climate 
and  soil ; a second  upon  the  berm ; a third  forward  on  the  banquette  of  the  parapet, 
which,  being  the  most  important,  should  be  entirely  composed  of  the  best-conditioned 
plants : we  then  proceed  with  a fourth  at  the  edge  of  the  terreplein,  and  a fifth 
within  the  polygon  at  the  foot  of  the  inner  slope  of  the  rampart.  We  shall  have 
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in  II  few  yean  five  rowi  of  trees  capaMe  nf  material  use  in  the  defence,  provided  the 
plants  are  laterally  cleared  of  branches*  as  they  ^row  up,  and  those  to  the  front 
and  rear  alone  preserved  until  alMve  25  feet  from  the  g^round.  No.  1,  the  furcrnosl 
in  the  fot»^  when  a state  of  siege  or  attack  is  apprehended,  will  l>e  cut  down  along 
with  that  on  the  berm,  No.  2,  brought  within  and  employed  with  No.  5 at  the  foot  of 
the  terreplein,  to  convert  into  palanJtaf  palisades,  in  order  to  fill  up  the  intervals 
between  the  living  trees  of  the  parapet;  to  construct  blinda{fe$,  lx>mb*proofs,  fraises, 
and  defences  for  the  caponieres  in  the  ditch.  On  the  eilge  of  the  counterscarp, 
as  also  on  the  crest  of  the  glacis,  another  row  may  be  planted;  and  from  thence 
outwards,  in  quincunx,  trees  remarkable  for  striking  deep  tap-roou,  such  as  Turkey 
oak.  Valonia  oak.  Ilex,  larch,  &c.  In  hot  climates,  palni.trees,  cocoa-trees,  date-trees, 
fan  palms.  Arccaa,  &c.;  some,  like  the  cocoa,  growing  in  salt  water ; all  wliich.  being 
cut  down  at  the  moment  before  stated,  will  suthce  to  palisade  the  banquette  of  the 
glacis,  intersect  the  external  roads  for  rounds,  make  gates,  and,  where  nccessan',  friiise 
the  rampart  securely,  by  connecting  the  fraises  with  the  stumps  of  the  removed  trecs.2 

The  pine,  larch,  or  fir  species,  may  l>e  plaiiteil  at  3 feet  apart ; thinning  them  out 
eventually  is  objectionable. 

The  enemy  cannot  see  what  passes  within  the  lines,  nor  gain  much  information, 
nor  attempt  an  escalade  by  surprise,  much  less  venture  to  storm  works  which  he 
cannot  previously  dismantle  with  his  cannon.  By  palanka  palisailes  we  understand 
such  as  could  be  made  from  young  trees  in  the  rough,  standing  above  ground  irregu- 
larly from  14  to  IB  feet  in  height : where  unsupported  by  living  trees,  they  should  he 
completed  like  a common  stockade : climbing  over  them  need  not  lie  mentioned  as 
practicable,  so  long  as  any  resistance  is  offered  even  by  the  worst  disciplined  trcM>ps. 
In  confirmation  of  this  observation,  it  may  be  stated,  that  the  Austrians  and  Rus.sians 
were  in  general  successful  in  storming  French  redoubts  protccte«l  by  ordinary  ;vali- 
sadca,  but  that  they  never  ventured  to  attack  the  palanka  defended  redoubts  at 
Dresden ; nor  did  fiencral  Maison  attempt  those  of  the  Saxons  covering  the  gates  of 
Tnumsy,  in  the  beginning  of  1814,  they  being  similarly  formed. 

On  the  crest  of  (he  glacis  and  the  immediate  slope  before  it,  as  also  to  cover  capo- 
nicres,  hedges  of  holly  (Ilex  aquifolium)  will  make  a very  difficidt  obstacle;  and  in 
sandy  soils  the  common  furze  (Dlex  Euro|>eu$),  when  occasionally  shorn  and  trimmeil, 
is  likewise  convertible  to  impenetrable  hindrances ; and  where  and  when  re<iuircd, 
both  may  be  cut  down  low  without  losing  the  defensive  property.  As  from  the  pali- 
sades the  defensive  troops  behind  the  gUcis  can  view  through  the  lower  part  of  (he 
hedge  the  champaign  country,  and  can  reach  through  with  the  muzrJcs  of  their  mus- 
kets, they  can  obstinately  chicane  the  outposts,  notwithstanding  any  tirailleur  force 
that  may  he  sent  against  them,  or  the  grape-shot  that  may  be  showered  in  their  di- 
rection, because  the  assailant  must  he  wholly  exposed,  while  the  defendants  are 
entirely  concealed.  Where  neither  holly  nor  furze  can  be  procured,  yew  licflgcs 
(Taxus  haccata)  are  likewise  very  difficult  to  force,  and  homlwam-trce  (Carpinus 
hetulus)  and  blackthorn  (Prumis  spinosa)  may  be  made  to  answer  in  Eitro|>e.  All 
these  plants  require  only  in  the  first  instance  proper  selection  and  preparation  of  the 
soil,  am!  sulisequcntly  careful  trimming  and  watching.§ 


■ Csrr  miut  be  tiikea  nee^  to  the  hrmnrbe*  «iUuQ  one  foot  o(  the  trunk,  m when  rut  too 
r]o»«,  demj  fre<;urQtly  rommrnce*  at  those  pwnU. — Ed. 
t Vide  Note,  p.  ’Z8. 

I The  impedimenU  to  Sappiofr  rsiued  by  the  mots  of  tree*  are  well  known. 

4 There  are  many  other  available  tperiet,  and  tome  foreifrn,  that  will  thrive  excerdiagly  well  in 
Europe,  even  far  to  the  north,  aueh  at  the  CmrpiHitt  t’irgmiano,  a ({uick  growing,  bard,  tall,  and 
very  valuable  tree;  and  the  Jckoou-tree,  is  Uinrat,  make*  earellenl  defensive  brd|re*. 
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Such  • system  would  demand  in  time  of  peace  only  a small  portion  of  veterans  to 
guard  the  works,  and  among  them  a certain  number  trained  to  trimming  and  pre> 
serving  the  plantations.  When  peril  threatens,  a general  requisition  of  handicraftsmen 
would  in  a short  time  prepare  the  whole  for  defence ; the  resources  of  the  country 
would  take  safe  shelter  behind  the  lines;  and  under  the  command  of  a few  experi> 
enced  Oflicers,  even  a half-trained  volunteer  population,  a landwrhr,  or  a militia, 
would  maintain  the  position,  provided  an  adequate  Iiody  of  artillery  were  with  it. 
With  the  new  dangers  steam-boat  warfare  may  bring  forth,  when  almost  every  coast 
may  l>e  threatened  with  sudden  and  serious  invasion,  certain  points  may  be  deemed 
to  require  such  positions  of  refuge  fit  for  concentration  more  than  formerly. 

On  a minor  scale,  and  of  less  importance,  are  the  defences  re<|nired  in  the  colonial 
and  particularly  tropical  possessions  of  the  nation.  Excepting  where  the  French 
have  huilt  and  maintain  at  a vast  expense  their  citadel  forts,  the  extra  Euro]>ean 
systems  of  fortification  are  absolutely  insufficient.  The  ardent  sun,  violent  rains,  and 
frequent  earthquakes,  together  with  the  economical  indifTeronce  of  the  colonial  legis- 
latures, cause  in  particular  all  English  defences  to  fall  to  ruin.  Instancing  Jamaica, 
the  two  principal  fortified  points,  Fort  Royal  and  Fort  Augusta,  are  (or  at  least  during 
the  wars  of  the  French  Revolution  were)  totally  indefensible:  Imth  their  fronts  of 
defence  were  of  masonry,  but  cracked  by  earthquakes,  undermined  by  the  sea,  filled 
with  sand : the  first  pa$sal)le  even  without  a scaling  ladder,  and  the  second  without 
ditch,  drawbridge,  gate,  outwork,  or  glacis.  In  the  one,  no  guns  mounted  or  fit  for 
service ; in  the  other,  most  taken  off  the  rampart,  and  the  rest  drawn  hack  on  account 
of  the  insecurity  of  the  wall.  All  the  other  fortifications  in  the  island  were  still  in  a 
worse  condition : no  gun  carriages  fit  for  service,  and  many  guns  unfit  to  be  loaded. 

Fur  the  defence  of  all  these  places  positive  means  exist  in  the  tropics.  By  the  en- 
couragement of  the  growth  of  cocoa  and  mountain  cahbagc-trccs,  by  the  iiitroiluction 
from  the  Continent  of  numerous  other  species  of  palm,  all  the  sandy  and  saline  lands 
on  the  sea-shore  may  be  beneficially  and  cheaply  planted,  and  in  many  places  they 
might  be  arranged  in  the  maimer  before  described  so  as  to  form  fronts  of  dcf<>ncc, 
which,  when  necessary,  would  require  only  the  cutting  down  those  that  grow  beyond 
the  sphere  of  action,  and  usiug  them  as  palisades,  &c.  Dear-bought  experience  has 
taught  us  the  fonnidahlc  nature  of  bamboo  stockades  and  hound  hedges;  it  suggests 
similarly  that  the  bamboo  should  be  encouraged  in  the  West  India  islands,  where  we 
have  seen  clumps  in  luxuriant  growth  reaching  to  60  feet  in  height,  both  on  the 
plains  and  in  the  mountains.  Both  these  vegetable  families  of  plants  thrive  in  poor 
as  well  as  deep  soils,  and  for  outworks  the  Euphorbise,  Agaves,  Cactus  opuntium  or 
Echino  cactus,  Cactus  Ficus  Indicus,  the  aloes,  and  many  other  thorny  pnxluctions, 
require  only  the  care  of  protection  to  be  mode  formidable  for  defensive  purposes. 

In  Jamtuca,  during  the  martial  law  of  1805,  it  was  exemplified  what  could  be  done 
with  the  bolauical  resources  for  the  defence  of  the  forts  so  defectively  constrncted  as 
al>ovc  shewn.  Representations  from  the  island  Engineer  to  the  island  Legislature, 
recommending  a very  considerable  increase  of  cocoa-trees,  by  planting  the  nuts 
within  the  fences  of  the  ‘pms*  conntry  residences  in  the  plain  of  Ligtiana,  and 
b(,mboo  on  the  rocky  hills,  had  indeed  been  received  with  approbation,  but  were  not 
put  in  execution. 

But  Fort  Nugent,  at  the  head  of  Kingston  Harbour,  requiring  to  be  placed  in 
a state  of  defence,  advantage  wa.s  taken  of  the  momentary  alarm  to  cover  the  front 
of  the  whole  position  in  three  successive  belts,  each  9 feet  in  width,  with  close-set 
plants  of  the  Cactus  (opuntium)  nndecimali.s,  a succulent  plant  growing  abundantly 
on  the  spot;  and  although  at  first  military  meu  thought  the  element  employed  of 
little  or  no  defensive  value,  as  the  work  increased  their  opinions  changed,  and  some 
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yem  afU^r,  wlicn  the  late  General  Sir  Charles  Shipic}’  \isited  the  ground  on  his  tonr 
of  inspection,  he  expressed  his  unqnalifie<l  approbation  of  ibe  use  of  the  plant  and  the 
method  pursued,  although  firom  the  short  dmution  of  roilitarr  law,  the  whole  system 
had  not  been  completed.  The  Opuntium  undecimaiis  was  introduced  the 

Spanish  Main,  and  in  Peru  grows  to  25  -feet,  and  branches  out.  In  Jamaica  it 
generally  forms  hut  one  upright  unbranched  stake,  alwiit  7 inches  in  diameter,  having 
eleven  ridges  and  as  many  right>angled  furrows.  Upon  the  ridges  are  grown  burrs 
or  tufts  of  siUcious  spines  exceedingly  strong  and  shar]i,  three  or  four  of  each  burr 
lieing  fn>m  one  to  one  and  a half  inch  in  length.  They  stand  about  3 inches  apart, 
Cartu.  now  protahiy  but  each  alternate  ridge  has  them  on  the  inter- 

mediate distance,  so  that  a human  linger  can 
scarcely  touch  the  smooth  green  rind  without  being 
painfully  wounded.  Set  in  juxtaposition,  and  tem- 
porarily kept  in  line  by  stakes  and  {>oIcs,  they 
fonn  a close  hedge,  imjienetrable  even  to  a rat. 
Musket  and  cannon-balls  make  mere  holes  through 
them.  Being  succulent,  they  cannot  he  burnt;  and 
when  cut  down  they  are  still  impassable,  since  the 
thorny  spines  strike  through  a boot  sole,  and  the 
wound  is  almost  invariably  fatal,  by  producing  teta- 
nus or  lock-jaw.  Such  was  the  case  with  the 
only  three  negro  pioneers  who,  notwithstanding 
the  care  taken  by  them  to  move  and  set  up  the 
plants  with  long  wooden  pitchforks,  were  pricked  in 
the  feet  and  died.  Hedges  thus  set  up  9 feet 
asunder,  the  intermediate  space  was  pluitcd  with 
lower  choppings,  and  nearly  all  grew  in  the  dry 
sand  without  further  trouble  than  taking  the  pre- 
caution to  have  each  section  or  cutting  seared  by 
exposure  to  the  air  for  a few  days:  this  should  be 
done  in  the  shade,  and  last  about  twenty  to  twenty, 
five  days  before  setting.  The  hedge  pieces  were  3 
feet  long,  giving  little  more  than  two  above  ground  ; 
the  inner  pieces  only  a few  inches.  Had  there  been 
an  abundance  of  bamboo  plants,  the  whole  parapets 
and  bound  hedges  would  have  l>een  Raised  in  the 
Indian  manner  in  the  condition  described;  hut 
there  was  no  likelihood  tliat  a hostile  force  would 
have  dared  to  attack  the  position.  Prickly  peara 
aud  even  aloes  may  serve  as  substitutes,  but  the 
Opuntium  may  l>e  deemed  iiuurmountable,  and 
certainly  becomes  more  aud  more  so  with  age,  pro- 
vided  care  be  taken  to  preserve  the  belts  in  due 
order. 

Such  is  the  tlioor>'  and  the  limited  practice 
hitherto  given  of  a system  of  defence  by  means  of  the  living  vegetable  productions 
of  the  climate  where  it  may  be  put  in  execution. 


Kchino  cftrtua  undccimalw. 
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DEFENCE  OF  FORTRESSES.* 

THE  RECON.\Oti!iSA.NCK  Ur  THE  UKOUNO  Ul/TSIDK  THE  PLACE. 

1.  The  CircU  qf  AcHuh. — The  first  duly  of  a tloveriior,  or  Ulficcr  Coinniaiiding, 
from  the  moment  of  his  euteriiig  upon  bis  functions,  is  to  study  every  thing  which 
concerns  the  defence  of  the  place  which  is  confided  to  Ids  care.  He  will  therefore 
make  hinii^tf  thoroughly  act|ualntcd  with  its  topogr^diical  situation;  its  connection 
with  the  neighUmring  fortresses;  with  the  frontier  in  general;  with  the  offensive 
and  defensive  ojicrations  of  the  armies  in  the  field,  and  with  the  part  it  might  have 
to  play  in  such  operations.* 

2.  Cirefe  Inv^ftment. — After  having  gained  this  preliminary  knowledge,  the 

Commandant  will  apply  himself  to  study,  more  in  detail,  the  ground  which  may  be 
included  w ithin  the  circle  of  investment  at  far  at  the  mott  favorable  tHuatione  for 
the  enemy's  parkt,  and  their  Unea  of  cireumvaUation,  11c  will  study  all  the  undula- 
tions, in  order  to  profit  from  the  advantage  they  may  offer  of  confining  the  enemy 
in  choosing  his  ground  of  encampment.  M'hiUt  he  is  employed  in  gaining  a 
familiar  knowledge  of  the  ground,  he  must  calculate  Uffurchand  the  way  in  which 
he  coidd  most  injure  the  enemy,  without  cx)tosing  his  ow  n troo]is  to  l>c  cut  off  in 
their  retreat. 

3.  Cirefc  (j^////ac*.~Within  the  circle  of  attack  (%rhich  extewU  from  thegtacit 
at  far  at  a circle  trhiek  icitJ  include,  in  cate  of  tiege,  the  enemy’s  d4pdtt,  and  the  tail 
(f  their  trenchet,  a distance  of  neartg  1 100  yards  from  the  crest  of  the  parapets  of 
the  most  adranced  cotered-irag),  the  (iovernor,  or  Commandant,  will  keep  a strict 
watch  to  insure  that,  in  confoniiity  with  hU  lustnictiuna,  no  buitdiiig>ii  ur  estaldUh- 
ment  whatsoever  shall  l>e  made  which  might  serve  as  cover  to  the  enemy. 

4.  If  the  fortress  should  possess  the  means  of  covering  any  of  its  fronts  hy 
inundations,  he  wilt  make  himself  aci]uaintcd  writh  the  time  necessary  to  form  them : 
he  w ill  take  care  tliat  the  bntardcaux  and  sluices  are  in  a good  state,  and  that  the 
latter  can  be  worked  with  facihty. 

THE  RECON.NOI88A.VCE  OP  THE  PORTtriCATIU.N. 

5.  Of  the  Main  EncUmtre. — The  Governor,  or  Officer  CommandiJig,  will  recon- 
noitre, in  concert  with  the  Cvuimanding  Engineer,  the  enclosure  of  the  fortress,  the 
nature  of  its  fortifications  and  works  which  conijrasc  it,  both  as  they  relate  to  the 
defence  in  general  and  in  detail : he  will  carefully  examine  whether  the  |>ar8|iet8  arc 
high  enough  to  cover  the  men  and  guns;  also  if  the  scarp  wall  be  such  as  to  l>e 
MU'tire  against  escalades,  or  an  attack  by  coup-dc-main ; in  fine,  whether  each  of  the 
w orks  be  capable  of  being  retrenched,  or  of  being  otherwise  improved. 

6.  The  Outworks. — After  having  examined  the  enclosure,  the  Governor  will 
inspect  all  the  works  comprised  under  the  denomination  of  outworks,  and  which  arc 
situated  In  the  ditches  of  the  place,  such  as  ravelins,  couuterguortU,  tcnailles,  &e. : 
he  will  study  in  what  degree  they  aid  the  defence  of  the  Uody  of  the  Place,  and  the 


* TsJicn  from  Instmctioiu  iMued  from  the  French  Impensl  MinUter  of  War  (CaniM),  and  tzaDa- 
latrd  hy  IJcut..Colonel  Reid,  K.  E.,  with  notea  by  Sl^or.Ocneral  8ir  John  Burgo)-n«. 

a When  the  French  were  in  poMeaaioii  uf  iiioat  of  the  fortreaaea  in  Kuropc,  and  were  thrown  on  the 
defenaite.  it  became  a (trrat  object  to  atimulate  the  Govemora  and  pamaona  to  the  mcMt  viguroua 
dcfeneca.  lleucc,  be  (Carnot'  takes  a moat  aanguinc  view  of  tl»e  reaourcea  of  the  beaiegeti.  ami  the 
prindpioB  inculcated  imply  a power  and  mc&m  that  will  rarely  exist,  and  a conatderable  degree  of 
energy  all  on  one  aide  the  question. 

SUti  the  Icsaona  arc  very  valuaidc  aa  inatnictions  bow  to  apply  whaterer  rcaourcta  may  be  anilaUe. 
-J.  F.  II. 


Digitized  by  Google 


254 


DEFENCE  OF  FORTRESSES. 


reciprocal  defence  they  gire  and  receive,  as  well  as  the  peenUar  use  which  may  be 
made  of  each  in  the  general  defence : he  will  satUf}*  himself  that  their  interior  is  well 
under  the  fire  of  the  Body  of  the  Place,  and  that  the  communications  between  them 
and  it  arc  secure.*  His  recon noiasance  must  include  every  gate,  sally-port,  and  issue, 
by  which  he  might  be  enabled  to  fall  with  rapidity  on  the  enemy,  whether  for 
the  purpose  of  preventing  a passage  of  the  ditch,  or  to  dislodge  him  from  an  outwork 
which  he  may  have  gained.* 

7.  The  Cotered-way. — The  covered-way  will  be  the  object  of  particular  attention : 
the  Governor  will  examine  whether  all  the  branches  be  directed  in  such  a manner  as 
distinctly  to  see  the  surrounding  ground;  whether  the  traverses  be  in  a good  state; 
if  the  banquettes  have  the  proper  dimensions;  if  there  be  a sufficient  number  of 
barriers  fur  M)rtics,  and  if  they  >)e  pro)>erly  disix>sed,  and  sufficiently  palisaded. 

8.  Advanced  U'orke. — The  advanced  works  of  a place  ought  to  increase  its 
capability  for  defence.  The  Governor  will  conuder  for  what  purpose  tliey  were 
constructed ; whether  they  will  perform  the  part  for  which  they  were  intended ; 
whether  their  ccunnumications  lie  secure  and  easy ; and  above  all  things,  whether 
their  interior  be  properly  seen  from  the  Body  of  the  Place,  or  intermediate  works; 
l>ecaitsc  in  this  case  they  present  much  greater  difficulties  to  the  besiegers  in  lodging 
themselves  within  them,  and  they  facilitate  those  ofTensive  operations  of  the  besieged 
{retourt  offenn/i)  in  which  tlie  most  important  part  of  the  defence  of  fortresses  otay 
consist. 

9.  Detached  fJ'orke,  Forts,  and  other  Dependencies  qf  the  Place. — The  object  of 
these  works  is  in  general  to  see  into  places  where  the  undulations  of  the  ground 
would  otherwise  give  cover  to  the  enemy ; to  occupy  a point  which  commands  the 
fortress;  to  protect  a dyke  or  sluice  which  supports  an  inundation  favorable  to  the 
defence;  or  to  tidte  in  reverse  the  approaches  of  the  besiegers. 

10.  The  Itecrmnmaance  of  the  Interior  of  the  Pioce.— He  will  l»c  equally  careful 
that  the  streets  which  serve  as  a direct  communication  l>etween  the  Great  Square,  or 
place  of  general  parade  (place  d’annes),  aa  well  as  between  the  militar)’  buildings 
and  cstahlishnients,  and  the  streets  adjoining  to  the  ramparts,  shall  neither  be  shut 
up  nor  naiTowc<l,  without  the  plans  for  the  puqxisc  having  lieen  previously  concerted 
in  conjunction  with  the  Military  Engineers. 

11.  He  will  examine  with  care  the  site  of  all  military  buildings  and  establish- 
incnts;  the  csplanarles,  and  all  other  grounds  connected  with  the  fortification,  so  as  to 
Ijc  able  to  judge  w hat  relation  they  bear  to  the  Body  of  the  Place  in  case  of  attack, 
or  with  the  rest  of  the  interior  in  case  of  alarm. 

He  ought  also  to  know  the  silviation  and  ca{>acity  of  such  public  and  private 
buildings  a.v  niight  lie  converted  into  use,  as  well  as  what  casemates  and  strongly 
urclicd  ccllan  or  cover  there  may  be,  to  protect  the  provisions  ami  to  quarter  the 
troops  and  the  sick. 

12.  lie  will  evarolne  carefully  all  the  water  courses^  in  the  interior  of  the  place, 
the  bridges  and  sluices,  the  rivers,  canals,  aqueducts,  drains,  tkc.,  in  order  that  all  the 
issues  by  which  an  enemy  might  (lossibly  get  into  the  place  In:  perfectly  known 


* Or  what  temponr;  means  can  be  npiilicd  under  different  nreumsUneeB  of  a sirye  to  make 
them  »o. — TrantOtUir. 

S And  «tudj  bow  thej  are  to  be  beat  secured  in  those  times,  of  usage  or  utberwise,  against  becotn- 
ing  an  inkt  to  the  besieger. — 3.  F.  B. 

r The  French  fort  at  the  Itetiro  (Marlrid;  was  suppliesl  with  water  by  an  aqueduct,  which  being  cut 
off,  the  only  resource  of  the  garrison  of  2000  tnen  was  a single  well,  with  a rope  and  bucket ; and  at 
the  raatle  of  St.  .Sebastian,  the  only  supply  of  water,  a spring,  sraa  exposed  to  the  fire  of  one  of  our 
batteries  on  the  island  of  Sta.  Clara,  to  the  great  ioconrenieoce  of  the  garrison.— J.  F.  B. 
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to  him : he  will  seo  that  the  ^tings,  or  other  coatrivances  for  cloaing  them,  l>c  kept 
in  goo<l  order,  and  be  will.  |>ersoDally,  take  the  greatest  care  that  nunc  of  the 
precautions  against  surprise  be  ever  neglected. 


or  THE  ARTILLRaV  AND  AUMl'NITION. 


Set  A^>pendix 


See  ‘ Bliudsge.' 


13.  Of  the  Artillery  and  Ammunition. — The  Commandant  will  <lraw  up,  in 
concert  with  the  Commanding  Otficen  of  Artillerr  and  Engineers,  the  plan  for  arming 
the  fortress,  with  the  number  of  pieces  of  ordnance  which  may  be  necessary,  and 
their  stores.  He  is  to  verify  the  reports  personally,  to  see  that  they  actitally  agree 
with  the  state  of  the  stores,  and  whether  there  be  all  the  necessary  compositiuns  and 
other  auxiliaries  (/nu-  iTariifice)  for  defending  the  breaches,  the  passages  of  the 
ditches,  and  for  throwing  light  on  and  discovering  the  approaches  of  the  l>csiegcrs. 

He  will  concert  with  these  Officers  the  various  positions  in  which  his  artillery  may 
be  placed  in  relation  to  the  supposed  attacks  of  an  enemy ; and  he  will  also  determine 
on  the  means  to  be  employed  to  cover  it  from  their  fire. 


or  THE  ENGINEERS,  AND  TUB  MATERIALS  RELATING  TO  TUB  DEFENCE. 

Sn  Appendix  14.  The  Governor  will  examine,  in  concert  with  the  Commanding  Engineer,  the 
II.  h 111.  storehouses  and  materials  for  the  fortifications : be  will  acquaint  himself 

whether  there  lie  in  the  fortress  palisades  in  sufficient  quantity  to  replace  such  as 
may  be  destroyed ; whether  there  l>e  a sufficient  quantity  of  gabions,  fascines,  hurdles, 
beams,  planks,  round  tiinlier,  cordage,  iron,  intrenching  tools,  miners’  and  carjicnters’ 
tools,  nails,  chevaux>de-frize — in  short,  every  thing  that  is  requisite  for  defence. 

or  TUB  PROVISIONS,  AND  THE  OTHER  MATTERS  BELONGING  TO  THE 
COMMISSARIAT. 

Apiicndix  Govemor  will  examine  into  every  thing  which  may  concern  the  subsistence 

and  the  health  of  the  garrison  and  the  inhabitants:  he  will  cause  reports  to  be  made 
to  him  of  the  grain,  and  liquor  of  every  description,  which  he  will  jiersonally  verify: 
the  description  and  state  of  the  ovens  will  be  inspected,  to  be  assured  that  they  will 
suffice  fur  the  garrison.^ 

16.  Tlie  quantity  and  quality  of  provisions  of  every  description  ought  to  be  per* 
fcctly  known  to  him,  in  order  that,  calculating  the  force  of  the  garrison  and  the 
wants  of  the  place,  he  may  take  the  necessary  measures  for  keeping  them  complete, 
or  for  sparing  them,  in  order  to  prolong  the  defence  as  much  as  possible,  in  case  dr* 
cumstances  should  not  have  allowed  him  to  lay  in  all  that  may  be  proper. 

17.  He  will  visit  the  m^azincs  of  provisions,  that  he  may  know  whether  every 
thing  relating  to  them  be  well  regulated,  and  each  species  of  provisions  be  stowed  in 
the  most  appropriate  place.  Looking  forward  to  the  necessity  of  placing  them  in 
security  in  case  of  siege,  should  the  tuwn  not  contain  a sufficient  numl>er  of  case- 
mates, he  will  take  an  account  of  all  the  buildings,  and  particularly  of  cellars  which 
may  serve  this  purpose,  in  order,  if  required,  to  render  them  proof  against  the  pro- 
jectiles of  the  enemy.  This  precaution  should  extend  to  all  the  stores  and  provisions 
for  the  siege,  to  whatever  Service  they  may  l>elong ; and  a fair  division  should  be  mailc 
of  the  bomb-proofs  according  to  the  real  wants  uf  each  branch  of  the  Service,  and 
not  to  demands  often  exaggerated. 

18.  Tlic  hospital  merits  very  serious  attention;  the  Governor  should  examine 
whether  it  admits  of  being  ' blinded ' [blinde),*  and  if  it  would  l>e  sufficient  for  the 


s He  will  see  thst  the  supply  of  fresh  wster  is  nteb  m cannot  be  cut  off  or  destroyed  by  the  enemy. 
-J.  F.  fl. 

* Converted  into  a temporary  bomb-proof  by  itrong  timbers.— TVaiwIafer. 
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ucccs«itic8  of  the  garrison  during  a siege.'  In  case  it  would  not,  the  Governor  will 
fix  on  one  or  more  large  and  commodious  buildings  for  the  purpose,  in  order  to  cause 
the  nccessar>'  work  to  be  commenced  for  the  security  of  the  sick,  from  the  moment 
the  place  may  be  threatened. 

RKTUR.VS  OF  STORKS  AND  MATERIALS;  OF  PROVISIONS;  AND  OF  ARRANCRMF.NTS 
TO  PREVENT  FIRE. 

19.  Tlie  Governor  will  cause  returns  to  be  made  of  every  tiling  mscful  in  ease  of 
siege,  whether  it  be  In  the  town  or  surrounding  country,  that  he  may  lie  cnahh*tl,  at 
the  niument  of  need,'  to  collect  whatever  may  benefit  the  defence,  and  to  deslniy 
whatever  may  be  hurtful  to  it  by  falling  into  the  liaiuls  of  the  enemy. 

20.  lie  will  cause  the  inhabitants  who  ought  to  remain  in  the  fortress  to  provision 
themselves  in  due  time,  for  a period,  at  least,  as  lung  as  that  for  which  the  garrison 
U provisioned : he  must  make  them  understand  the  necessity  of  not  w aiting  till  the 
last  moment  for  supplying  themselves  with  the  things  they  require  for  their  consunip> 
tiun,  liccansc  they  ought  to  know  th^  their  interest,  in  this  respect,  is  the  s.omc  with 
that  of  the  defenders ; and  that  those  who  arc  herein  guilty  of  neglect  will  run  the 
risk  of  want  during  the  siege,  or  of  being  turned  out  as  useless  mouths. 

OF  rilOSB  PREPARATIONS  FOR  DEFENCE  WHICH  BELONO  TO  THE  STATE  OF  WAR, 
AND  KHPECIALLY  ON  THE  PROSPECT  OF  A SIEGE. 

21.  The  Govcnior  will  accelerate  the  works  of  defence  by  every  means  in  Ids 
|K»wpr. 

22.  He  ought  now  to  commence  the  inundations,  if  they  arc  slow  in  forming  them* 
selves,  and  to  till  the  reservoirs  which  are  to  sweep  those  ditches  which  are  intended 
at  first  to  be  defended  as  dry  ditches. 

23.  lie  should  construct  bridges  of  rafts,  to  communicate  across  ditches  and  rivers : 
such  bridges  cannot  lie  destroyed  by  tlie  enemy’s  artUlcrv’,  and  may  be  mode  to  lioar 
the  heaviest  weights. 

24.  In  sea-ports  and  in  fortresses  situated  on  great  rivers,  or  fortresses  in  front  of 
whicli  wide  and  deep  inundations  may  be  formed,  he  will  collect  armed  boats.  The 
mode  of  arming  them  must  be  concerted  with  the  Commanding  Officers  of  the  Artillery 
and  Engineers,  and,  when  there  may  be  one,  with  the  senior  Otficer  of  the  Navy. 

25.  Tlie  Governor  will  apply  himself,  with  the  greatest  diligence,  to  all  that  regarels 
the  provisions  and  stores  of  every  species,  and  he  will  use  all  means  to  make  them 
complete  and  to  keep  them  so:  this  is  the  most  delicate  part  of  his  duty,  and  that  in 
which  negligence  might  cause  the  worst  consequences. 

If  all  the  grain  Ik  not  ground,  he  will  cause  it  to  Ik  done,  or  else  satisfy  himself 
that  there  is  the  means  fur  grinding  it  during  the  siege,  Iiy  constructing  in  time  cither 
liand-milU,  or  mills  to  work  by  means  of  horses.'^ 

26.  Great  fortresses  alone  have  the  property  of  having  some  ]iart  of  the  interior 
little  exiMised  to  the  enemy’s  fire:  such  an  advantage  is  precious.  It  is  in  those  parts 
that  it  is  of  consequence  to  deposit  such  })rovisions  and  stores  as  are  most  valuable, 
avoiding,  however,  to  unite  them  in  mass,  that  they  may  not  form  a focus  fur 
conflagratiun.F 


• And  if  lituated  in  m poaitioo  little  Ukelj  to  be  cx|w*«d  to  the  fire  of  the  hr»icveni.— J.  F.  B. 

/ British  troops  are  neruatoined  to  tlie  use  u(  sm  hisenit,  nhieh  forms  an  siUntralile  article  for 
lengthened  atorage.  The  Krcndi  seem  to  hare  an  objection  to  it. — J.  F.  B. 

F It  is  peeuliariT  aecessar)'  to  have  the  magazine*  for  amoiuoHion  well  tulMlivided.  so  that  an  acci- 
dent to  any  one  ahould  not  be  fatal  to  tbe  place : the  principal  magasine  ahotUd  never  be  resorted  to 
fur  ordinary  daily  ronsumption,  but  the  anialicr  magatines  kept  supplied  from  it  at  particular  aud 
rare  Uiues,  when  that  sentcc  is  least  Ukety  to  lead  to  danger.— J.  F.  B. 
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Migtziiics  of  wood  and  forage  ought  to  b«  in  the  open  air,  in  small  isolated  stacks. 
The  daily  issues  can  be  Tery  well  made  in  sheds. 

27.  \Micn  the  town  is  small,  and  where  there  is  no  quarter  that  will  not  be  very 
much  cx(Ktsed  to  the  effect  of  the  enemy’s  projectiles,  the  bomb-proof  covers  must  be 
multiplied  as  much  as  possible  hy  means  of  blinds  {biitulaffea).^  Such  shelUT  is 
formed  in  a short  time,  and  ouly  requires  timber  and  earth.  Buildings  having  thick 
walls  may  be  advantageously  used  for  the  purpose;  they  should  l)e  blinded  on  each 
story  if  possible,  the  useless  doors  and  windows  should  be  blocked  up,  and  in  this 
way  healthy  bomb-proof  cover  may  be  obtained  fur  the  defenders,  and  csjtccially  for 
the  sick. 

28.  If  there  should  l>e  neither  building  lit  for  blinding,  nor  yet  liomb-proofs  in  a 
fortress,  their  place  may  be  supplied  by  forming  blinds,  of  trees  leaning  against  each 
other  in  a sloping  position,  or  lieing  placed  inclined  against  revetments  or  solid  walls 
in  those  |>arts  which  are  the  least  ex|»osed. 

29.  The  same  measures  should  be  adopted  for  the  powder  ni4^;a7.incs  if  they  arc 
not  already  bomb-proof.  Such  as  exist  ought  to  he  solidly  blinded;  and  if  they 
should  not  suffice,  then  dry  cellars  must  be  occupied  and  blinded. 

30.  The  wells  and  cistenis  which  may  be  necessaiy  for  a supply  of  water  must  Iw 
also  blinded. 

31.  After  these  details  it  will  be  seen  how  necessary  timl>er  is  in  a fortress. 
Therefore  the  Governor  must  neglect  no  means  of  augmenting  his  store  of  that  useful 
article.'  It  is  also  required  for  retrenchments,  for  wooden  tandwurs,  for  fruiscs  and 
palisofles,  for  repairing  damage*!  gun  carriages,  for  coustrucling  rafts,  &c.,  and  for 
the  consumption  of  the  garrison.* 

32.  If  the  front  of  attack  l>e  determined  by  the  nature  of  the  ground,  the  Governor 
will  cause  the  bastions  to  be  retrenched  beforehand.  He  will  form  cuts  in  the  out- 
works if  they  will  admit  of  it,  and  he  will  cause  a supply  of  gabions,  fascines,  sand- 
bags, and  palisades  to  be  carried  to  them,  that  he  may  be  able  to  retrench  and 
defend  the  breaches,  and  he  will  construct  snch  traverses  as  may  be  neces.sary. 

33.  Should  the  front  of  attack  not  l>e  al^solutely  determined  by  the  circumstances 
of  the  place,  the  knowledge  of  the  fortress  which  he  will  have  acquired  ought  to 


s It  must  be  olMcrred  that  such  archei  as  uv  conatrurted  aa  bomb-proofa.  and  are  ao  much  ao  aa 
to  rr«>Mt  a»g  uac  ahcll  that  can  (all  upon  it,  are  not  to  be  cooMdered  aa  afTurding  absolute  aecurity. 
For  such  arch  may  not  nrauit  a numbrr  of  heavy  ahella  falling  upon  it : this  may  happen  accidentally 
when  Die  bombardment  is  heavy,  or  when  the  building  is  seen  from  without;  or  iU  poaition  well 
known,  it  may  be  iMttered  as  it  were  by  vertical  fire,  as  well  aa  an  ordinary  wall  ia  by  horiioiDtal  fire ; 
and  IhU  has  iMen  done  frequently  against  principal  magaiinea,  and  with  auceeaa. 

A kind  of  barrel  has  liecn  adopted  in  the  Navy  that  has  a door  or  avaUal)le  opcaing,  and  ta  per- 
fectly secure  agaitut  water  or  damp  : it  ia  auggented  that  barrels  large  vid  small,  on  that  principle, 
might  be  constructed  without  any  great  increase  of  expense,  that  would  be  eery  useful  for  damp 
place's  or  magaxinca  for  the  land  acrtice. 

It  will  l>e  remarked  that  many  of  these  wants  are  created  hy  imiwrfectiona  in  the  fortress ; most  of 
them  should  be  permanently  provided  for  lu  the  original  coiutruction,  and  only  those  m^uired  ut  the 
period  of  the  siege  as  are  dependent  on  the  operations  of  the  hesirgers,  and  consequently  could  not 
previously  be  regulated  without  an  cxccsa  of  expense,  by  providing  for  etety  part  means  that  may  be 
only  wanted  on  one.— J.  F.  B. 

* The  advantage  arising  from  pknling  the  ramparts  and  open  spaces  srilhin  fortreasra  has  bceu 
always  admitted,  ami  yet  it  ia  not  always  pnetiaed. — J.  F.  B. 

* An  order  was  issued  in  ir9&  to  plant  tlie  glacis  of  every  French  fortreu  with  trees,  for  rcaaons 
which  arc  given  at  length  in  the  ISSth  puagraph  of  St.  Paul’s  ‘ Traitd  Complet.’ 

At  the  siege  of  St.  Sebastian,  when  attacked  by  the  Rngliah  in  181S,  the  trunk  of  a large  poplar- 
tree  completely  slo|ipcd  the  prcqrrcsa  oS  the  Sappers,  and  defied  all  their  efforts  to  move  it,  until  cmc 
of  them  gallantly  jumped  from  the  trench,  and  stood  ex|x>scd  until  he  moved  it  from  the  head  of  the 
Sap.  and  returned  without  being  wounded.— Trans/afor. 
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enable  him  to  judge  which  side  the  enemy  will  choose  in  preference.  There  he 
ought  to  pre|>are  the  means  of  defence,  that  he  may  l>c  able  to  execute  the  works 
which  may  be  required,  as  soon  as  the  operations  of  the  enemy  sliall  have  shewn  his 
real  designs. 

34.  In  fortresses  situated  on  rivers,  stockades  or  Ivarricades  should  he  matle  where 
they  enter,  and  where  they  issue,  in  order  that  nothing  may  {tossibly  insinuate  itself 
into  the  place.  They  must  be  moveable  where  there  is  a power  to  send  out  armed 
lx>ats  to  outflank  the  enemy’s  attack  when  the  banks  will  admit  of  it,  or  for  other 
purposes. 

35.  The  Governor  will  cause  the  first  disposition  of  the  artillery  against  the  begin- 
ning of  the  enemy’s  approaches  (and  which  will  have  been  previously  concerted)  to  !« 
carried  into  execution,  as  well  as  the  armament  of  batteries  of  which  the  (msition  is 
Axed,  such  as  those  of  cax'alie.ni,  of  flanks,  of  works  covered  by  inundations,  &c. ; hut 
all  others  ought  to  he  established  successively,  according  to  the  progress  of  the  attack. 

The  point  of  importance  therefore  is  not  tliat  lutttorics  should  be  made  beforehand, 
which  may  remain  for  a long  time,  or  for  ever  useless,  but  that  the  nature  and  effects 
of  the  dilTerent  species  of  ordnance  of  all  calibres  should  be  well  understood,  in 
order  to  determine  in  what  way  they  shall  be  employed  during  the  various  circuiu- 
stances  which  arise  in  a siege. 

AI)ove  all,  the  ver)'  oblique  fire  {/eu  d’Aharpe)  must  not  be  neglected,  hy  es- 
tablishing batteries  on  those  works  which  are  collateral  to  the  front  of  attack. 


or  THE  STATE  OF  RIRGK,  DIVIDED  INTO  FIVE  HEADS;  AND  TREATING  OF  IRRK- 

Gt'LAR  ATTACKS,  WHICH  MAV  PLACE  A FORTRESS  SUDDENLY  IX  A STATE  OF 

SIEGE. — FIRST  HEAD. 

36.  Surpriitt  by  fht  Enemy,  or  by  rerolied  Inhabitanta, — 'Hie  Governor,  re- 
sponsible for  the  place  couffdod  to  his  care,  ought  to  neglect  nothing  to  prevent  sur- 
prises, and  should  take  the  most  minute  precautions  against  their  occurrence.  The 
following  measures  should  lie  adopkxi : to  repair  every  part  of  the  rampart  by  w hich 
an  enemy  might  insinuate  himself  into  the  place;  putting  double  gratings  to  the 
drains  or  aqueducts,  and  placing  sentries  to  watch  them;  and  always  to  have  at 
hand,  at  the  point  of  danger,  detachments  which  may  be  brought  up  rapidly.  He 
should  likewise  shut  up  all  the  embrasures  or  openings  tliat  may  be  too  low. 

37.  If  there  should  l>e  no  drawbridges  in  front  of  the  gates,  {Mtlisades  or  advanced 
barriers  should  be  constructed,  and  warders  |>osted  in  them  for  the  purpose  of 
stopping  strangers  and  examining  waggons. 

All  openings  caused  by  rivers  should  be  shut  in  a similar  manner;  and  all  boats 
carefully  searched. 

Before  the  gates  are  openeil,  some  soldiers  should  |>atroI  and  search  all  places  where 
an  enemy  could  conceal  himself. 

Persons  waiting  at  the  gates  for  admittance  should  be  examined;  loadcil  waggons 
should  be  forced  to  keep  off  to  a distance,  and  should  he  probed;  the  second  gate 
should  not  be  opened  until  the  first  is  closed  and  the  drawbridge  raised ; the  gtmnl 
should  l>e  under  arms  inside  the  gate;  waggons  should  be  admitted  only  one  by  one, 
and  never  lie  suffered  to  halt  between  the  gates;  care  should  be  taken  that  the  port- 
cullis be  in  a pmjjcr  working  state  (if  one  exist),  and  tliat  the  mode  of  using  it  be 
explained  hy  the  old  guard  to  the  new  at  the  time  of  relief. 

3ff.  In  time  of  frost,  (he  icc  in  the  ditch  must  l»c  broken  every  day.  In  such  a 
case,  wheu  a channel  has  been  made  in  the  middle  of  the  icc,  a boat*  should  lie  con- 


* C«rnc(l  into  effect  by  Rapp  »t  tbe  siiege  of  1>eq1u(,  (613.— £tf. 
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tinnallv  dragged  up  and  down,  which,  hr  its  motion,  will  prevent  its  connecting 
itself  again. 

39.  There  should  be  no  remission  the  precautions  in  very  wet  or  inclement 
weather,  and  in  fogs  tbe>'  should  be  doubled ; the  approaches  to  the  counterscarps 
watched,  by  posting  a sufficient  numlier  of  sentinels  and  small  parties  in  the  cuvered- 
way,  so  as  to  prevent  an  enemy's  being  able  to  pass  between  two  of  them,  and  to 
enter  it  without  lieing  seen. 

40.  To  protect  hiroscif  against  revolts  in  the  interior,  he  must  establish  a severe 
police,  and  study  well  the  character  of  the  inhabitants;  and  if  he  has  reason  to  fear 
them,  they  must  l>e  disarmed:  and  he  must  take  measures  of  precaution  in  time,  such 
as  to  fortify  the  guard-liouiscs  and  selected  strung  buildings  against  the  U>wn,  to  have 
artillery  ready  to  occupy  all  the  streets  leading  t«)  the  spots  most  favorable  fur  large 
assemblies,  and  to  scemt:  the  avenues  of  the  cita<td  or  keep,  in  which  the  service 
must  be  performed  in  the  strictest  manner  to  prevent  surprises. 

SECOND  HEAD. 

41.  Of  E$eixlodf». — Every  thing  which  has  been  stated  in  the  preceding  paragraph 
relating  to  surprise  applies  to  this;  because,  if  proper  precautions  have  l:een  taken, 
it  will  l>e  difficult,  if  not  impossible,  for  the  enemy  to  get  into  the  ditches  of  the  place 
and  to  plant  ladders  without  being  discovered,  or  without  the  garrison  having  timely 
notice  of  the  design,  and  being  in  a state  to  defeat  it.* 

TUtRD  HEAD. 

42.  Of  Attackt  by  tudden  Atttndi. — Attacks  by  sudden  assault,  or  accelerated 
sieges  {titg*  bnuqwt)^  are,  properly  speaking,  a species  of  surprise  against  which 
the  vigilance  and  precaution  recommended  in  the  precixling  paragraphs  are  the  most 
effectual  preservatives.  Nevertheless  it  may  occur  tlut  the  enemy,  pretending  to 
besiege  the  place  regularly,  may  happen  to  accelerate  the  approaches  against  one  of 
the  fronts  of  the  fortress : it  is  necessary  in  such  a case  to  fall  upon  him  vigorously, 
and  to  leave  nothing  undone  to  drive  him  from  the  works  of  which  be  may  have 
taken  possession. 

43.  One  may  suspect  his  intention  if  he  does  not  make  his  attacks  on  that  side  of 
the  place  where  he  ought  naturally  to  do  so,  in  order  to  take  it  in  the  easiest  way. 

In  such  case  the  watchfulness  on  tlut  side  ought  to  be  doubled. 

44.  In  general  it  should  lie  considered  necessary  to  watch  every  front  of  the 
fortress.^  Even  when  it  is  evident  from  the  works  of  the  enemy,  which  is  his  }H>int 
of  attack,  the  other  sides  must  not  be  neglected ; but  it  becomes  mure  particularly  so 
when  there  is  a point  which  is  admitted  to  be  accessible,  that  it  is  of  importance  to 
take  every  precaution  against  sudden  assault,  and  to  do  all  that  is  {>o4siblc  before* 
hand  to  render  it  secure. 


rovarn  head. 

45.  Of  Bombardmenta. — Simple  or  irregular  bombardment  may  be  either  effected 


S Airaitiat  escalsdni  and  aceelenited  umiUU  in  neneral,  the  moat  euential  means  of  defence  U in 
a flaakiDg  Are ; it  is  far  better  to  nuke  that  efficient  than  to  diasemipatc  the  forces  oU  alonR  the 
liaa.— 4.  V.  D. 

* The  parts  of  a fortress  not  connected  with  that  which  is  absolutely  attacked  should  be  placed  in 
diiisions.  each  under  a distinct  charge,  the  Officer  appoiiiled  to  which  will  study  the  locality,  and 
take  every  precaution,  with  as  murh  consideration  and  energy  as  if  certain  that  some  effort  would  lie 
made  against  him : if  such  arrangement  had  been  made,  it  is  very  possible  that  neither  of  the  aasaalla 
that  actually  carried  Oadiyos  in  ISIS  cuuld  have  succeeded.— J.  9.  B. 
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by  a corps  of  an  army,  which  is  too  weak  to  invest  a place,  planting  mortars  hastily 
opposite  to  one  of  its  fronts ; or  hy  bomb-ships,  if  the  place  )>e  a sca-|K)ti.  The 
Governor  ought  in  such  case  to  try  and  destroy  the  land  batteries  by  sorties,  or  to 
burn  the  squadron.  In  either  case  he  should  multiply  the  number  of  guns  on  the 
faces  which  see  the  line  of  the  enemy’s  fire. 

46.  .Against  such  attempt  the  Governor  should  cause  the  ammunition  and  provi. 
siona  to  be  placed  in  casemates  or  under  bomb-proof  blinds;  or  at  least  to  place 
them  in  the  parts  of  the  town  the  least  exposed  to  the  enemy’s  fire. 

47.  He  ought  to  cstaldish  measures  for  maintaining  tranquillity  amongst  the  in- 
habitants, and  to  take  every  precaution  against  fire.  A well  arranged  organization 
renders  the  cfTcct  of  incendiar}'  projectiles  less  likely  to  be  very  serious : sentinels 
taken  from  the  comiianies  of  firemen  {pompiert  ft  gardn-feu)  watch  the  fall  of  shells 
or  the  direction  of  red-hot  shot ; those  ou  guanl,  fumUbed  with  buckets,  run  to  the 
spots  where  fire  shews  itself,  and  put  it  out  at  its  commencement.  Tliey  follow  the 
rcd-liot  shot,  throw  water  into  the  holes  which  they  have  made,  seize  hold  of  them 
with  pincers,  and  carry  them  away  in  metal  spoons  or  vessels  to  the  nearest  reservoir 
of  water.  By  following  this  imem  there  is  less  reason  to  fear  extensive  fires  break- 
ing out ; and  as  the  inhabitants  themselves  arc  interested  in  establishing  the  strictest 
watch,  the  enemy  will  probably  not  succeed  in  destroying  the  town,  and  he  will  have 
consumed  his  ammunition  in  vain.  All  examples  provx  that  this  mode  of  attacking 
places,  at  the  same  time  that  it  does  not  destroy  the  fortifications,  causes  little  loss  to 
the  besieged. 


riKTH  HEAD. 

48.  Of  Bloekttdn. — It  sometimes  happens  that  the  enemy  l)ciiig  unprovided  with 
the  means  required  for  undertaking  all  the  works  of  a siege,  and  supposing  the  place 
to  be  badly  provisioned,  confines  himself  to  closely  blockading  it,  by  seizing  all  the 
Avenues,  in  order  to  prevent  the  arrival  of  any  succour,  aud  to  force  it  to  surrender 
by  famine. 

49.  The  dispositions  to  Ire  made  in  this  case  are,  to  send  away  all  useless  mouths; 
to  cause  all  the  means  of  subsistence  which  the  environs  of  the  place  may  furnish  to 
be  brought  into  the  town ; to  use  the  strictest  economy  in  the  distribution  of  pro- 
visions, and  to  watch  the  consumption  of  those  of  the  inhabitants,  that  they  may 
make  them  serve  whilst  the  fortress  holds  out  to  the  last  extremity. 

50.  If,  to  a blockade,  the  enemy  should  join  a bombardment,  the  precautions 
recommended  in  the  preceding  paragraph  against  fire,  and  for  the  security  of  the  pro- 
visions and  ammunition,  ought  to  be  made  use  of.  As  to  the  defence  in  these  two 
cases,  it  should  l)e  external. 

or  SIKOES,  OR  REGULAR  ATTACKS. — FIRST  HEAD. 

51.  From  thf  Pfriod  of  lnt>e$ttnent  to  ihf  Opfning  gf  thf  Trenehea. — Ltnaa  qf 
Cireumvallation,  CounifrvaUation,  6)’e. — The  presence  of  an  enemy’s  army  within 
three  days’  march  of  a fortress,  places  it  in  a state  of  siege.  The  Governor  l>cing 
previously  informed  of  the  projects  of  the  enemy,  ought  to  have  every  thing  prcparetl 
for  resisting  a rcgtilar  attack  as  long  as  possible. 

52.  As  soon  as  the  enemy  approaches  to  invest  the  place,  the  Governor  finishes  his 
first  preparations  with  all  possible  activity ; he  ocaipics  such  advanced  posts  as  may 
have  their  communications  with  the  fortress  secure;  he  sends  patrols  in  every 
direction  to  get  information  of  the  enemy’s  movements,  and  to  find  out  as  well  as 
they  can,  his  force,  his  projects,  and  his  means  of  executing  them. 

53.  The  investment  being  elTcctcd,  the  enemy’s  camp  will  be  drawn  on  the  plan  of 
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the  place,  iicconlii]g  (o  whieli  the  Governor,  iu  concert  with  the  Commanding  Officers 
of  Artillery'  and  Engineers,  will  regulate  his  arrangcmenls  for  the  defence  in  pn)por* 
tion  to  the  cnemy’a  progress. 

54.  If  the  garrison  be  strong,  some  sorties  may  be  hazarded;  but  It  U seldom  that 
sorties  at  such  a distance  succeed,  unless  it  l>e  in  consequence  of  the  fault  of  the 
besiegers  in  neglecting  the  onliuary  precautions.  Tlmy  are  licsides  very  fatiguing 
fur  the  garrison,  which  it  is  more  advantageous  to  employ  in  executing  the  pressing 
works  always  required  in  a defence. 

55.  At  night  he  will  send  out  small  parties  in  opposite  directions,  who  will  creep 
along,  taking  advantage  of  hanks  or  uneven  ground,  and  proceed  in  silence  as  far  in 
advance  as  |>ossihlc;  then,  lying  flat  on  the  ground,  they  will  listen  with  attention  to 
the  smallest  noise;  they  will  aAerwards  retire  on  the  fortress  in  extende<t  but 
conneett*!!  order,  to  trj'  to  surprise  Officers  who  may  be  out  to  reconnoitre  the  place. 
These  parties  must  agree  on  a signal  that  they  may  know  each  other. 

56.  In  the  first  moments,  the  Governor  may  employ  his  good  marksmen  oilvan. 
tageously.*”  WalUpicces  should  be  placed  on  the  most  elevated  situations,  and 
he  should  mix  some  of  the  marksmen  with  the  parlies  sent  outside  the  place,  with 
oniers  to  Are  on  those  who  may  lie  attempting  to  reconnoitre  the  fortress. 

57.  It  is  at  nightfall  that  these  marksmen,  &c.,  ought  to  watch  with  the  greatest 
attention;  that  being  the  period  for  reconnoitring,  tracing,  and  pushing  forward  the 
attack*. 


8KCO.VD  HEAD. 

58.  From  the  Opening  the  Trenchen  to  the  Cnntning  of  the  Cwered-\cay. — As  soon 
as  it  is  known  in  what  direction  the  enemy  is  opening  the  trenches,  the  Governor 
should  cause  embrasures  to  lie  o|iened,  ami  platforms  to  lie  laid  for  the  guns;  double 
rows  of  palisades  to  be  planted  in  the  coverc<l-way;  useful  tcni|>orary  works  of 
fortification  to  be  made,  such  as  flcchcs  at  the  foot  of  the  salient  angles  of  the  glacis. 
These  flinches,  made  ca(tablc  of  resisting  a cmip>de>main,  retard  considerably  (as  is 
well  known)  tlie  commencement  of  the  third  jieriod  of  the  siege,  which  is  the  most 

See  Appendix  V.  important:  he  should  have  mines  under  the  glacis,  to  be  prepared  with  diligeiio!; 

bridge*  of  communication,  to  be  promptly  »tabli.shed,  for  which  timber  ought  to 
have  been  prepared  licforehand,  and  placed  in  store;  and  the  retrenchments  of  the 
outworks,  and  of  the  bastions,  should  be  proceedeil  with  the  greatest  activity.  If 
these  retrencliments  arc  nut  ready  made,  and  have  not  revetted  scaqis,  they  should 
lie  08  solid  os  earth  and  fascines  can  make  them,  and  according  to  plans  which 
should  be  well  digested  long  before. 

The  same  applies  to  redoubts  in  the  salient  and  re-entering  places  of  arms. 

59.  If  there  be  no  caponicres  communicating  between  the  place  and  its  outworks, 
the  Governor  should  cause  them  to  be  made. 

60.  When  the  enemy  shall  have  forced  the  outposts  to  fall  hack,  the  Governor 
ought  to  keep  his  garrison  as  much  as  possible  behind  the  advanccil  works,  and 
to  preserve  for  himself  as  long  as  he  can,  the  attitude  and  energy*  of  the  offensive. 
The  garrison,  posted  thus,  is  in  the  best  possible  condition  for  sorties. 

They  should  be  at  one  lime  great  sorties,  at  another  time  petty  ones;  sometimes 
false,  and  often  real. 

The  Governor’s  object  ought  to  lie  to  torment  and  harass  the  enemy,  and  to  keep 


■ Pirld-piccH  xml  w«ll.piocn  ifioulJ  be  pUced  in  the  m<Mt  commxnding  potitioiu,  ftoJ  fire«l, 
without  upAiiog,  kfpiinat  the  reconnoitren,  whether  in  bodies  or  single. — J.  F.  B. 
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him  rontimialty  on  the  alarm,  which  will  cause  him  to  lose  as  many  men  liy  fatii{;uc 
as  fiy  fighting;. 

Sorties  have  always  the  efl^ect  of  iutcrru{iting  the  enemy’s  works,  and  of  dispersing 
the  workmen.  In  the  confusion  and  obscurity  of  night  it  is  difficult  to  assemble  them 
again  and  to  set  them  to  work. 

In  serious  sorties  there  should  always  be  working  parties  to  destroy  and  (HI  in  the 
trenches,  and  some  draft^horses  to  carry  off  cannon  w hich  may  lie  taken. 

61.  As  the  works  of  the  enemy  ailvance,  the  Governor  ought  to  endeavour  to  out- 
flank  the  attacks,  either  by  armed  boats  (in  places  situate  on  rivers  or  on  the  sea)  or 
by  pushing  out  lines  of  countcr*approach. 

These  lines  are  a species  of  trenches  which  run  out  from  the  covered-way  on  the 
right  and  left  of  the  attacks,  to  enfilade  the  works  of  the  enemy.  They  ought  to  !>e 
applied  with  circums]icctioii:  destined  to  outflank  the  cncm>’s  trenches,  they  should 
not  lie  enfilatled  themselves.  They  ought  therefore  to  lie  adapte<l  to  the  nature  of  the 
ground,  in  such  a manner  that  their  prolongation  shall  fall  on  hollows,  rivers, 
rarines,  or  in  marshes,  lieyond  which  cannon  cannot  act  against  them  with  effect ; 
and  that  they  shall  terminate,  if  possible,  upon  some  inaccessible  piece  of  grouiul, 
that  the  enemy  may  not  have  it  in  his  power  to  cut  them  across  hr  a Imyau  from  his 
trenches,  or  to  envelope  them  in  an  attack. 

62.  Good  marksmen*  may  also  lie  sent  out  a little  licfore  daybreak,  who  should 
place  themselves  flat  upon  the  ground  on  the  prolongation  of  the  advanced  trenrhes. 

If  there  he  any  light  artillcr)',  some  pieces  of  small  calibre  may  also  sometimes 
join  these  marksmen. 

63.  When  in  spite  of  the  efforts  of  the  besieged  to  retard  the  advance  of  the 
attack,  the  enemy  shall  have  arrived  on  the  glacis,  the  Governor  will  employ  all  the 
resources  of  subterraneous  warfare,  which  may  either  form  part  of  the  fortifications 
or  which  he  may  himself  have  contrived. 

A well-directed  fire  crushes  the  heads  of  Saps;  the  marksmen  posted  in  the 
covered-way  retard  the  progress  of  the  works;  small  sorties  upset  them. 

6t.  ^t'hen  the  enemy’s  works  are  destroyed  by  mines,  the  besieged  should  take 
advantage  of  the  disorder  of  the  enemy,  and  upset  as  much  as  they  can  of  Iiis  works. 

65.  If  the  licsiogers  decide  to  assault  the  covered-way,  the  salient  parts,  which  are 
under  the  protection  of  the  fortress  and  its  outworks,  should  )>e  defended  as  long  as 
possible. 

66.  If  the  enemy  lie  most  decidedly  su]>erior,  the  salients  should  lie  abandoned  to 
him,  and  the  re-entering  places  of  anus  firmly  maintained.  The  euemy  should 
be  left  for  a while  exposed  to  shells,  grenades,  and  stones ; after  which,  the  besieged 
should  debouch  from  the  re-entering  places  of  amis,  nut  only  of  the  fronts  attacked, 
but  from  the  adjacent  fronts,  to  drive  him  back  aud  to  destroy  his  lodgements. 

67.  If  he  decide  on  crowning  the  glacis  step  by  step,  the  progress  of  his  Saps 
liecomcs  slow  aod  deadly:  in  order  to  drive  the  defenders  from  tlie  salients,  he  must 
construct  trench  cavaliers,  the  fomiatiou  of  which  is  long  and  perilous ; or  powerful 
batteries,  which  arc  difficult  to  erect,  under  the  close  fire  of  the  place.  After  which, 
in  carrying  his  UMlgcmcnt  along  the  crest  of  the  glacis,  he  must  successively  drive  the 
besieged  from  each  traverse : master  of  the  branches,  he  has  to  attack  the  rc-euteriug 
places  of  amis  and  their  redoubts;  and  it  is  only  by  sacrificing  a number  of  men,  and 
by  surrounding  himself  with  traverses,  that  he  can  protect  himself  from  the  reverse 
fire  of  the  outworks,  ami  make  himself  master  of  the  covered-way. 


• V.Je  ■ Drfeauve  PremU:uDa.' 
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68.  Frojn  ('roynting  the  Corered-vag  mtU  the  /iseault. — AAcr  the  capture  of 
tbc  covorcd-way,  the  bcaiegcrs  endeavour  to  Cbtahlish  their  breaching  f^ttcries;  their 
construction  is  retarded  by  deadly  projectiles ; they  are  cuuntcr-hattere<i  by  very 
oblique  liattcncs  (en  ^charye)  which  force  them  to  tbc  eoustruction  of  reverse 
traverses. 

69.  'Die  breach  being  made  in  the  ravelin,  the  enemy  commences  his  pau^age  of 
the  ditch.  He  must  make  epaulcincnta : or  if  the  ditch  he  full  of  water,  be  must 
make  a bridge  of  fascines  to  arrive  at  the  work.  The  besieged  oppose  this 
dangerous  o|)cratioB  by  all  the  means  which  are  left  them ; they  overthrow  the 
bridge  and  the  c|Mtulcments  by  their  batteries,  disperse  the  workmen  by  their  stone 
mortars,  their  howitzers,  and  their  hand>grcnades;  and  (if  they  have  any)  they  bring 
forward  their  armed  boats,  until  this  period  kept  licbind  the  tenailles,  to  open  a 
destructive  fire  on  the  passage  of  the  ditch. 

70.  If  the  nature  and  constniction  of  the  sluices  will  admit  of  it,  they  suddenly 
open  them,  overthrow  the  bridge,  and  sweep  it  away. 

71.  If  the  ditches  be  dr}*,  they  assemble  sorties  behind  their  caponieres  and 
tenailles,  march  rapidly  on  the  works  of  the  passage  of  the  ditch,  and  with  hooks 
drag  down  whatever  it  may  l>e  composed  of,  hastily  setting  fire  to  the  fascines  or 
other  combustible  materials  of  which  it  may  lie  formed. 

72.  The  Governor  endeavours  to  cleEr  the  breach  as  it  is  made,  in  order  to  render 
it  less  practicable;  he  prepares  fougasses  under  it;  he  buries  shells  and  Imxes  of 
combustibles  in  it ; he  then  forms  abattis,  plants  palisades,  cbcvaux-dc>frize,  and 
prepares  vigorously  to  dispute  it  with  the  besieger  when  he  shall  assault  it.  Here 
the  whole  enci^  of  the  besieged  should  be  displayed.  They  have  no  longer  to  with- 
stand the  whole  of  the  enemy’s  artillery,  which  must  cease  firing  on  the  breach,  when 
the  besiegers  are  ascending  it,  whilst  their  own,  fires  incessantly  u|>on  the  narrow 
defile  by  which  the  assailants  arrive  at  it. 

73.  It  is  for  the  Governor  firmly  to  convince  his  garrison  that  the  most  dangerous 
operation  for  the  Iiesiegers,  and  that  most  likely  to  cause  his  defeat,  is  the  assault. 

74.  Such  are  the  obstacles  the  enemy  ought  to  meet  with,  in  possessing  himself  of 
the  breach  of  the  ravelin,  which  he  nuy  besides  find  defended  by  a cut  yet  to  Im 
disputed.  If  this  ravelin  has  a redoubt,  a new  o(»eration  has  to  be  commenced,  a new 
breach  made,  a new  passage  of  the  lUtch,  and  another  assault  to  be  given ; for  a 
Governor  cannot  be  supposed  to  give  up  a work  without  liavlng  defended  it  to  the 
last  extremity. 

75.  Master  of  the  outworks,  at  the  expense  of  so  much  time  and  blood,  the 
enemy  has  immediately  to  re -commence  a new  and  more  dangcrotis  attack  against 
the  Body  of  the  Place,  to  make  a passage  of  the  ditch  longer  than  tbc  former,  more 
bloo<ly,  and  easier  to  l>e  destroyed. 

76.  The  Governor  should  have  some  resolute  men  to  clear  the  earth  from  the 
breaches : this  operation  retards  the  assault,  which  can  only  Ik  given  when  they  arc 
practicable. 

77.  With  a garrison  which  is  well  disposed,  a Governor  may  undertake  works  of 
the  most  extensive  nature  during  a siege,  and  even  under  tlie  enemy's  fire. 

78.  After  haring  long  disputetl  the  passage  of  the  ditch,  he  must  stand  the  assault 
of  the  Body  of  the  Place. 

79.  The  Governor’s  duty  is  to  make  use  of  every  effort  to  defend  the  place  to  the 
last  extremity ; and  it  is  not  until  he  shall  have  expended  every  resmurce,  and  when 
it  shall  be  out  of  his  power  to  repair  his  last  rctrcnchmcuU,  on  the  point  of  falling, 
that  he  may  consent  to  surrender. 
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APPENDIX  1. 

PROHOBTION  OP  ARTU.I.KRV  NECRH8ARY. 

The  quantity  of  ordnance,  and  relative  proportion  of  artillerymen,  carriages,  am* 
munition,  and  stores,  necessary  for  the  defence  of  a place,  are  detailed  below ; but 
attention  will  of  course  be  needed  to  suit  particular  circumstance#,  which  may  be  done 
by  the  Artillery  Officer  employed  in  the  armament  of  fortresses,  who  may  modify  them 
according  to  local  circumstances,  having  in  view  that  they  do  not  apply  to  the  sea 
fronts  of  maritime  places,  the  armament  of  which  will  be  found  in  the  article  * Defence 
of  Coasts.’ 

It  is  necessary  to  observe  that  some  rule*  must  l>c  established  to  provide  for  the 
probable  wants  of  the  ArtiUerv' ; in  like  cnscs,  that  Service  forming  the  most  important 
njcans  of  resistance  in  the  defence  of  places;  a>id  hitherto  there  is  no  sufficient 
authority  to  quote ; therefore  the  principles  given  in  the  article  * Artillciy,’  Section  V., 
of  this  work,  will  he  followed,  of  having  10  |>cr  Imstion  for  the  immediate  security  of 
the  fortres#. 

And  providing  for  those  of  the  first  class  110  pieces, 
second  „ 70  ,, 
third  „ 30  „ 

in  the  proportion  of  heavy  guns  -fg,  howitzers  mortars  -fg,  and  field-pieces 
Consisting  of  the  following  calibre : 

a a 6 

Guns  . 32-pr.  24-pr.  18-pr.  and  field-pieces, 

a b 

Howitzers  10  inch, 

abb 

Mortars . 13  8 

a being  for  immediate  security,  and  those  marked  b as  necessary  to  sustain  a siege; 
the  number  of  artilleiymen  Iwing — 

7 rank  and  file  for  each  heavy  gun. 

0 „ liowitrer. 

5 „ mortar, 

rt  „ field-piece. 

To  wlucb,  during  the  siege,  an  <H(ual  number  of  men  of  the  Line  should  l>e  added  to 
assist  in  the  Artillcr)-  duties. 

The  number  of  carriaget-^ 

One  traversing  platfonii  for  each  lalietit  angle  of  bastion. 

One  carriage  + J for  each  gun  and  howitzer,  allowing  garrison  carriages  for  those 
mounted  in  the  Hanks  and  those  mounted  for  the  security  of  the  place ; and  travelling 
carriages  for  the  guns  in  store  to  be  mounted  after  the  investment. 

Oue  mortar  bed  -f  for  each  mortar. 


* The  delermiutUion  of  « Unit  for  defence  hMliccQ  s subject  of  some  discussion,  is  whkh  diflerent 
propositions,  such  s»  — A Tlie  strenEf  h of  the  frarruon. 

It  The  number  of  pieces  of  ordnance, 

C llic  iturohcr  of  fronU, 

bare  been  mode,  but  they  ore  virtuaUy  Ibe  same  thing,  l>eing.  erteru  paribus,  proportional  to  each 
other.  Hence,  for  the  sake  of  rtrarness,  i^nend  eoavenienre,  and  cvnuuitcncy, 
fa  Appendix  I.,  for  the  Artillery  Serrke,  B is  asiutned. 

In  No,  11.  (Cnginrer)  the  same  ‘ eonrenicoce ' rct|Uim  a reference  to  A B C forms  of  uui(. 
in  Nub.  HI.  IV.  Provisioumcut,  unit  A. 
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The  quantUy  of  ammunition  required  tliould  be  regulatetl  by  tlic  dcscriptiuti  uf 
forireas ; those  of  the 

1st  class  having  700  shot  and  500  shells.  *] 

2nd  COO  „ too  „ I Rounds  per  piece. 

3rd  „ 500  „ 300  „ J 

And  the  artilifry  s/ores  to  be  supplied  in  reference  to  those  quanlUics,  as  shewn  in 
the  annexed  Tables  A.  and  B.,  for  each  gun,  howitzer,  or  mortar,  exclusive  of  held- 
pieces,  for  which  see  ‘ Equipment  of  Field  ArtiUeiy.* 


TABLE  A. — Appsndix  I. 
Proportion  qf  the  prinripai  .irtilUry  Store*  neeeeeary 


to  eustain  a Siege. 
NumlK*r  per  piece. 


Guns.  Mowitxcn.  Mortsn. 


Cim. • 

3*S 

sV 

a% 

Carnage,  devil  . 

3*3 

3*5 

a'a 

Cartouches,  leather,  large  . 

1 

1 

1 

Clippers,  purtdre 

1 

1 

1 

Flints,  musket  . 

. 

10 

10 

- 

Cyns,  large,  complete 

9*3 

aV 

a^ 

,r  , M,  . J common 

n spj  ^Ycry  traversing  platform 

c 

2 

4 

4 

Hand  crow-levers,  Gfcrt,  1 a 

small 

proportion  to  cacli 

Iron  cniws,  5)  feet,  / battery 

- 

- 

- 

llammcn,  small  claw 

1 

1 

1 

1 

1 

1 

l_  s|K)oge 

1 

1 

Homs,  powder  . 

1 

1 

1 

Hamhro’  line,  skeins  . 

4 

- 

10 

- 

- 

Irons,  priming,  long  (sets)  . 

1 

1 

I 

Linstocks,  with  cocks 

1 

I 

- 

Lailles,  copper,  with  slaves 

1 

- 

- 

l/ocks.  detonating,  with  laniards  and  covers . 

1 

1 

1 

Punches  for  vents 

1 

1 

1 

n J fathoms  (to  correspond  with  blocks) 

P®*’  \ drag  or  harness,  1 to  1 0 pieces 

2 

1 

- 

■At 

TW 

Spikes,  common 

2 

2 

1 

Staves,  sponge,  spare 

1 

1 

1 

S{K)ngus,  with  staves  complete*  . 

2 

2 

2 

Spun-yam,  ths.  . 

1 

1 

1 

Screw  jacks  . . . 

Vff 

aS 

- 

Tampions  .... 

- 

1 

Thread,  pack,  tks. 

4 

i 

4 

r armourers’  or  forge  ’ 

3*B 

- 

- 

collar-makers' 

- 

- 

Tools,  < intrenching 

• sets 

1 

1 

lalmratory 

wheelers* 

aV 

aW 

M'adbooks,  with  staves 

1 

- 

- 

: : 

T*3 

3T3 

Bff 

Wads,  junk 

700 

- 

- 

ffelloes,  1 V 

Wooil,  < spokes.  ( 

4 

4 

- 

[^oak,  cubic  feet 

2 

2 

2 

* The  tike  number  of  runmers  with  staves  must  now  be  dcmanilcU. 
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TABLE  B.— -Appendix  I. 
ProportUm  of  principal  Laboratory  Slorn/br  the 


Armament  qf  Placet, 
Namber  per  piece. 

Guos.  Bowitzen.  MorUn. 


" round 

COO 

- 

- 

r common 

70 

70 

- 

Shot,  .1 

\ spherical 

100 

100 

- 

grape 

100 

- 

- 

, pound  (rounds) 

“ 

- 

100 

Wooden  bottoms  for  pound  shot 

- 

- 

100 

Carcasses,  round,  fixed 

- 

- 

10 

r charge  flannel,  or  1 

fion 

400 

. 1 paper  with  flannel  bottoms  I 

C^rtn^S^-l  blister.,  r common  . 

70 

_ 

^flannel,  (spherical 

100 

100 

- 

Valenciennes  composition  (if  necessary)  at  discretion 

- 

- 

- 

riarge  grain,  whole  barrels 

so 

30 

20 

Gunpowder,  ^ fine  grain,  tbs. 

10 

10 

- 

(.mealed,  lbs.  (if  necessaiy)  at  discretion 

- 

- 

- 

Shelb, 

common,  empty 

- 

500 

400 

r common  shells 

_ 

600 

500 

r rc  -3  . . 

so 

so 

- 

Fuzes, 

spherical  J cut-^  D *4  . 

so 

SO 

- 

case-shot,  1 [.E  *S  . 

so 

SO 

- 

^UDCUt 

so 

SO 

- 

Portfires 

60 

60 

GO 

Tubes,  detonating  , . . . 

1000 

800 

700 

Match, 

/ slow,  yards  «... 

so 

SO 

50 

\ quick,  lengths,  at  discretion  . 

- 

- 

- 

Augers,  fuze 

■As 

As 

- 

Barrels,  budge 

- 

- 

i 

Boxes,  tin,  with  straps,  for  fuzes  | 

As 

As 

Boxes,  tube,  or  pockets,  leather  . 
Bags,  canvass,  with  straps  for  fuzes 
Compasses,  pairs 
Engines  for  drawing  fuzes 
Files,  sqnare 


f shells  . 

*1,  loading  mortars 


Funnels  for 

Knives,  cutting  . 

Measures,  copper,  for  powder,  sets 
Perpendiculars  . 

Pincers,  fuze,  iron,  pairs 
Plummets,  lead  . 

Quadrants,  brass 
Diagonal  scales  . 

Saws,  tenon 

Scales,  copper,  ^sith  beams,  [tairs 
Scrapers  for  shells 


•rir 

•A 


i 

T*e 
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TABLE  H — ('ontinued. 


STORES. 


Number  per  piece. 

Gona.  Howitxert.  Uoftan. 


Screws  fur  drawing  corks  . 

1 

1 

1 

Sticks,  portfire  . 

2 

2 

2 

Sheep  skins 

- 

- 

1 

Thumbstalls 

- 

- 

1 

Tongs  for  placing  shells* 

- 

1 

- 

Weights,  brass,  4 lb.  piles  . 

- 

- 

Worsted,  ozs. 

1 

1 

- 

Wadmilltilts 

. 

- 

- 

1 

1 

- 

- 

Blue-lights 

5 

- 

- 

Light-halls 

'Antimony 

Ihs.  ” 

30 

Saltpetre 

ths. 

e ^ 

Sulphur 

ths. 

3 1 

B‘‘.  Dg^.  charcoal 

tbs. 

Iimglaiss 

tbs. 

i-s 

Vinegar  . 

Ss 

Spirits  of  wine 

gaL 

1 1 

■ 

Q O S 

Laboratory  materials,  • 

3, 4,5,and6-stran( 
Red  orpiment . 

cotton 

tbs. 

lbs. 

Cartridge  paper 

quires 

Rosin 

tbs. 

S s 
SO  ^ S 

Bees’-wax 

lbs. 

c .2  5 

Tallow  . 

tbs. 

I?  1 

Pitch 

tbs. 

ft  "O  a 

g a 

Turpentine,  spirits 

gal- 

-< 

.Linseed  oil 

g«*-  J 

The  AppUention  <\f  the  fbre^ng  Prtneiple  to  the  D^enee  of  Placet. 

Taking  the  octagon  of  Vauban  as  the  example,  it  has  been  shewn,  in  Article  * ArtiU 
lery,'  that  the  number  and  nature  of  ordnance  required  for  that  description  of 
fortreu,  are 

Eight  32-pounder  guns  for  tlie  salients  of  bastions 
Forty  2t-poundcr  guns  for  the  flanks 
Twenty-seren  18-poimder  guns  for  counter-luilteries  . 

Eight  10-inch  howitzen  for  salients  of  raTclins  . 

Seven  6^  or  32-poundcr  hpwHzers  for  counter-batteries 
Twenty-four  13-inch  mortars  for  the  bastions 
Eleven  8-inch  mortars  for  the  outworks 
Ten  6^  mortars  for  the  covert-way  .... 

Field-pieces  for  sorties,  &c 

Total  . 

To  this  provision  may  be  added  a certain  number  of  light  and  hea\7  rockets,  say 
three  of  each  to  every  piece  of  ordnance. 

The  number  of  artillerymen  assigned  to  each  piece  for  the  octagon  will  be  as  l>e- 
fore  proposed  to  each  piece. 


guns. 

15  howitaen. 

^45  mortars. 
15 
150 


The  apparatut  (nr  carryinfc  and  haniUing  hot  shot  forma  part  of  the  furaacc  equipment. 
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8m  PUlr. 

of 

f'ortrcMca. 


76  hctvy  guns  x 7 • 625  artUlerjnieii. 

15  buwitzfn  x 6 s:  90  „ 

•16  mortars  x 6 225  „ 

15  tield'pieccs  x S m 120  „ 

Total  9G0  rank  and  file : 

an  apparently  large  numlier,  but  wlien  divided  into  three  reliefs  it  will  lie  fixind 
inadequate,  and  men  of  the  Line  will  l>e  required  to  be  attached  to  tlie  Artillery,  to  the 
extent  of  as  many  more,  to  assist  in  the  various  duties  of  that  Senice.  (See  Ai** 
I»cndix  IV.) 

Tlie  quantity  of  ammunition  required  for  the  defence  of  an  octagon  will  be  found 
to  exceed  3000  barrels  of  90  ths.  each. 

Tiiis  arrangement  in  tiie  application  of  artillery  is  without  reference  to  the 
duration  of  the  defence,  which  is  contingent  on  circumstances  which  are  not  to 
1m*  foreseen ; therefore  the  maximum  quantity  is  given  for  that  fortress,  and  provided 
for  in  Tables  A.  and  11. 

Tlic  Artillery  operatioM  in  the  defence  of  fortresses  usually  commence  on  the 
investment,  when  the  lire  of  the  guns  and  howitzers  mounted  in  the  salients,  and  the 
mortars  in  the  bastions,  should  endeavour  to  destroy  the  besiegers’  depute,  parks,  and 
eneampmenl* ; and  at  this  period  the  heavy  rockets  should  keep  up  a constant  tire 
during  the  night  for  those  objects. 

The  second  and  most  important  period  in  the  artillery  operations  is  from  the 
opening  of  the  trenches  until  the  besiegers’  artillery  has  fidl  play,  which  period  may 
possibly  be  protractctl  from  furty-eigbt  hours  to  a week  under  favorable  circum- 
stances by  (lestniying  the  liesicgers’  batteries  and  dismounting  their  guns ; for  during 
this  time  the  artillery  of  the  place  is  paramount  and  undisturbed  by  the  hre  uf 
musketry  or  guns. 

The  I’latc  shewing  the  distribution  of  artillery'  for  the  defence  of  places  will  give  an 
idea  of  the  {lowcr  of  an  octagon  fully  armed,  which,  if  used  w ith  vigour  and  activity, 
will  take  some  time  to  be  ovrtqmwered ; and  as  the  position  of  the  enemy’s  batteries  is 
certain,  during  their  construction  the  whole  force  of  the  artillery  of  the  place  and  the 
light  rockets  should  l>e  used,  and  the  latter  iH'ing  laid  and  tired  from  the  crest  of  the 
glacis,  a constant  hre  may  l>e  kept  up  so  long  as  the  covert-way  is  tenable. 

Tlie  next  period  in  the  artillery  operations  for  the  defence  is  after  the  fire  of  the 
besiegers’  batteries  is  in  full  force;  for  notwithstanding  the  immense  resources  of  the 
place,  that  will  eventually  occur,  and  the  guns  Ih:  dismounted  and  para|>ets  destroyed ; 
then  the  ordnance  in  the  salients  and  the  covert-way  should  be  withdrawn  ami  }dacc<l 
in  the  collateral  fronts,  the  dismounted  pieces  removed  and  every  tiling  made  snug, 
and  the  ammunition  economized  for  the  last  effort, — the  attempt  to  destroy  the 
breaching  batteries  and  impeile  the  final  advance  of  the  besieger  by  a new  dis- 
position of  the  dank  defences  and  the  employment  of  the  heavy  inortars  as  iHerriers. 

It  is  not  necessary  here  to  make  out  the  minntia;  of  Artillery  duties  during  a siege, 
being  a question  of  detail  and  of  economical  arrangements  uf  stores,  ammuniiioii,  and 
lalKiratory  duties,  and  the  judicious  distributiou  and  employment  of  the  men,  which 
will  fall  exclusively  on  that  department. 

Al’PEN'DIX  n. 

rROPORTiON'  OP  OPFICP.nS  OP  EKGI.NEP.ftS,  HAPrCRS  AND  MINKRS,  AND  KNOl.NERR 
HTORIS,  NKCKKXARY  FOR  A 8IKCP.. 

hi  regulating  this  pro|xjrtioii,  some  data  must  Im:  fixed  suitable  to  all  places  ami  to 
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all  circumstances:  classifj'ing:  (he  fortresses  under  the  following  heads  will  l»e  mo»t 
buitahlc  to  our  Sersice : 

t . r class,  or  most  ronsiderahle. 

Maritime  fortresses  . ' ,,  , 

{ hecona  ,«  or  small  places. 

u _ _ • *i  • . • f First  class,  of  10  sides  and  upwards. 

Fortresses  in  the  interior,  or  on  Je—j  rc.ift  j 
, , ^ _ ' < Second  „ of  6 to  10  sides, 

land  fronlicn  . . .1 ^ . e j 

l,Third  ,t  of  4 tn  5 sides. 

And  the  arrangement  for  calculating  the  number  of  officers  and  men  must  lie  scparaletl 
from  that  for  the  requisite  quantity  of  stores;  the  latter  being  regulated  on  the 
maximum  quantity  necessary. 

The  proportion  of  offeert  and  men  may  lie  calculated  upon  the  same  rule  a.s  that 
which  provides  for  the  Artillery  and  men  of  the  Line  in  Appendix  1.  and  IV.,  viz.: 
1st,  for  the  ordinary  duties  of  a fortided  place ; and  2nd,  in  the  event  of  a siege. 

For  the  fint  it  is  proposed  to  assign 

To  the  second  class  maritime,  and  IS  Officers  of  Engineers,  and  1 company  of  Sap- 
third  class  land  fortresses  . . j pers  and  Miners,  including  Officers. 

To  the  first  class  maritime,  and  1 . j-..  > a i-.* 

Mcond  clu,  l«id  fortressei  . . | ® '*““>■  *"'*  * 

To  the  first  class  laud  fortress  . . 7 Officers  ditto,  and  3 companies  ditto  ditto. 

And  on  the  probability  of  a siege,  that  force  to  he  doubled. 

Under  the  latter  circumstance  it  is  usual  to  divide  the  whole  Into  three  reliefs, 
which  will  be  found  then  generally  inadequate ; and  a certain  number  of  artificers, 
usually  found  in  regiments  of  the  Line,  will  he  attached  to  the  Enginccni,  which  is 
alluded  to  in  Appendix  IV.  in  calculating  the  neecssar)’  strength  of  the  garrison. 

The  prtportion  o/ttores,  ii'c.,  necessary  for  a siege. 

These  essentials  and  indispensable  resources  to  the  Engineer  department  are 
threefold, — tools,  stores,  and  materials;  and  the  quantity  necessary  will  be  regulated 
by  dUTerent  rules;  the  first  by  the  strength  of  the  garrison,  the  second  by  the 
quantity  of  artillery,  and  the  third  by  the  nature  of  the  fortress, — observing  that  the 
works  are  presumed  to  he  in  a pro|>cr  slate  of  repair. 


T.\BLE  A. — Appendhc  II. 


Lift  of  Toole  neceeeory  to  euetain  a Siege,  calculated  upon  half  the  maximum  Garri- 


eon,  although  onlg  one-third  or  one-fourth  could  he  emphged 
and  accidents.  (See  Appendix  IV.) — Per  100  men. 


this  allotrg  for  ira«/e 


Adzes .... 

3 

Jumpers,  smallest  . 

2 

Assortment  o(  Carpenters’  tools 

1 

Levels,  Masons’ 

2 

„ Miners’ 

„ 

i 

Miners’  needles,  of  sorts 

.3 

„ Masons’ 

* 

Sap  forks 

3 

,,  Smiths’ 

„ 

If 

Saws,  hand  . 

10 

Axes,  felling 

. 10 

„ cross-cut 

3 

M pick  . 

. 70 

„ pit  . . . 

3 

„ broad 

3 

Shovels,  tong 

10 

Barrows,  hand 

. 10 

„ common  . 

100 

„ wheel  . 

. 20 

Spades .... 

50 

BUl-hooks 

. 60 

Spare  helves 

200 

„ hand 

. 10 

Scrapers,  Miners'  . 

1 

Crow-bars 

6 

Sledge-hammers  . 

10 

Cart,  hand 

1 

Tamping-bar. 

1 

„ single  horse 

1 

Screw  or  lifting  jacks 

. 

1 

„ timber  (or  devil) . 

I 

Grindstones,  large  . 

3 

„ forge 

1 

Scaling  laihler,  lengths  of  10  feet  . 

10 

Jum)icr8,  lung  . . 

. 2 
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TABLE  B. — Appendix  II. 

/.a/  Stortifov  thf  Dffenct  qf  Fortres»t$,  calculated  upon  the  quantity  qf  AfiiUery. 
(See  Appendix  I.) 


Che\'aux-de>frize,  of  10-ft.  leng^ths,  calculated  for  15  pieces  of  ordnance 
Fascines,  revetting,  IS-ft. 

„ choakers 

„ mallets  . 

Gabions 

NaiU,  spike,  5>inch 
„ „ 7>inch 

„ „ sorts 

Platforms,  Madras  1 
„ mortar  j 
Sand-hags  . 

Ropc.coihjf™';,,  ■ 

Iron  2*  blocks  to  suit  ditto 
Ditto  snatch  ditto 
Timber  for  magazines 


for  onlnancc 


in  store  for  seomd  pcrioil  of  attack  | 


No. 

15 

500 

10 

10 

350 

200 

100 

1000 

12 

6 

12,000 

I 

1 

I 


cubic  feet  350 


TABLE  C.— Apprndix  II. 


List  of  Haterialx  for  the  Defence  of  Fortresees,  according  to  their  nature  in  the 
proportion  qf  each  Front  (f  Attack. 


lit 

^ Si 
B 

b Si 

|i.| 

lial’ 

^ a * ^ 

ml 

h 

If 

.3! 

■O  ? 

tl 

il, 

iJ 

Without 

bomb.proof. 

n 

Ss 

tI 
2 ?• 

II 

per  front 

per  (runt 

P" 

front 

per  front 

per  front 

|>er  front. 

Gunpowder,  l.iarreU  .... 

5 

iOO 

10  1 

„ 

Galvanic  apparatus  .... 

1 

■1 

2 1 

„ 

Iron,  round,  lbs 

50 

50 

50 

50 

50 

50 

„ flat,  tbs 

100 

100 

100  . 

100 

100 

100 

Pontoons,  Blaushard’s,  large  . 

50 

•*  1 

„ 

„ 

„ „ small . 

50 

••  i 

Portfires 

1 

20 

2 1 

,, 

Plank*  3*'— ft,  sup'.,  for  repair  of  hritlgcs 

100 

50 

50 

,, 

„ 

„ 

blindftircb 

200 

200 

200 

200 

200 

200 

with  countenuines 

150 

..  1 

without  do.f 

.. 

M 

4500  : 

.. 

.. 

Timber — ft.  rube,  repair  of  bridges  . 

100 

50 

50 

50 

50 

50 

„ bundles  t . 

„ 

„ 

*» 

5000 

3000 

2000 

with  coimtmnines 

50 

.. 

„ 

without  do.f 
repair  of  palissdes.f'j 

” 

•• 

450 

450 

150 

450 

atockades,  barriers,  ^ 
and  gates  . .J 

250 

250 

250 

250 

250 

250 

* This  a"  [the  most  sfiiriceable'i  stuff  to  be  cut  into  I for  mininjt  purposes, 

t These  quantities  can  only  be  considered  as  spproxitnstc  and  protwblc.  llic  whole  character  of 
these  Tabloi  is  rather  that  of  remiDders  and  ^neral  sasistaoces ; attcTU[>ts  at  precision  sruuld  be  ridi- 
rulous.  It  must  be  rrmembered  that  the  above  quantities  are  for  one  front  only : when  multiplied 
by  the  numlicr  of  fronts  in  the  whole  polygon,  they  will  probably  insure  a tufScicney  for  those 
attacked. 
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The  Eagineer  operations  in  the  defence  of  places  arc  usually— 

First,  previous  to  the  investment,  to  provide  a sufficient  quantity  of  fascines, 
gabions,  and  timbers,  in  the  proportion  given  in  Tal)!e8  B.  and  C. ; and  in  resi>ecL 
to  masonr}'  bomb-proof  cover,  the  complcuicnt  should  be  supplied  as  follows: 


Tliird  class  land  fortresses, 
and  second  class  maritime 


fTwo-thirds  of  the  garrison,  and  all  the  ammunition  and 
< stores,  should  be  in  the  masonry  or  blindage  proof 
[ cover. 


Second  class  land  fortresses,  1 
and  first  class  maritime  . / 

First  class  land  fortresses  . \ 


One-half  of  the  garrison,  all  the  ammunition,  and  two- 
thirds  of  the  stores. 

One-thini  of  the  garrison,  all  the  ammunition,  ond 
one-third  of  the  stores. 


This  rule  is  leased  upon  the  principle,  that  the  larger  the  fortress,  the  greater  the 
difficulty  to  bombard  it  effectually ; and  upon  the  consideration  likewise,  that  maritime 
places,  when  besieged,  are  liable  to  bombardment  from  gun-boats  and  vessels  of  war. 

The  second  description  of  duties  usually  assigned  to  the  Engineers  lie  in  the 
requisitions  of  Artillery,  Commissariat,  and  Medical  Departments,  which  are  made  on 
them  when  a siege  is  probable,  consisting  of  side-arm-sheds,  fitments  for  stores, 
expense  magazines,  and  additional  security  to  the  powder  magazines  for  the  artillery. 
Tlie  Commissariat  usually  require  ovens  and  stores  to  be  secured  and  fitted;  and  the 
Medical  Department,  a proper  provision  and  safety  for  the  sick  and  wounded.  These 
demands  are  in  addition  to  those  adverted  to  in  the  Instructions,  for  rendering  the 
defences  complete.  Hence  it  is  assumed  that  the  fortress  is  in  a |>erfect  state  of 
defence,  and  requiring  only  those  works  necessary  after  the  investment. 

When  then  this  event  has  iM^n  consummated,  and  the  front  of  attack  underetoo<l, 
the  Engineer  operations  should  he  confined  (alt  the  previous  wants  liciiig  supposed  to 
be  completed)  to  the  construction  of  traverses  and  parados,  cutting  and  revetting  the 
embrasures,  and  laying  platforms  for  the  artillery  which  will  now  be  brought  into 
action : the  artillery  for  immediate  defence  hitherto  only  having  l>ccn  used  against 
the  early  period  of  attack,  that  necessary  to  sustain  the  brunt  of  the  siege  should  be 
brought  from  store,  and  placed  in  battery  on  the  fronts  of  attack  and  the  collateral 
fronts.  The  execution  of  these  works  will  fully  occupy  one-third  of  the  Engineer 
department  night  and  day  to  prepare  the  whole  for  the  artillery  by  the  time  the  first 
parallel  is  completed,  and  the  emplacement  of  the  enemy's  batteries  l>egun. 

After  these  defence  batteries  are  completed,  and  during  the  contest  for  superiority 
between  the  artillery  of  attack  and  defence,  which  may  last,  as  it  has  been  i)cforc 
suggested,  ftv>m  forty-eight  hours  to  a week,  the  Engineers  should  prepare  such 
resources  as  circumstances  dictate  in  countermines  executed  at  the  moment,  tracing 
such  intrenchments  as  may  be  necessary  to  the  covert-way,  outworks,  ami  front 
of  attack. 

Tlie  third  im|>ortaut  Engineer  operation  is,  (a^r  the  destruction  of  the  parapets,  pali- 
sadet,  guns,  and  carriages  of  the  l)csieged,)  when  the  debris  has  to  be  cleared,  pam)iots 
to  l>e  repaired,  new  platforms  laid,  fresh  embrasures  cut,  blindages  and  Ixnub-proofs 
to  be  re-covered  and  repaired,  new  traverses  constructed : these  will  probably  be 
executed  under  a heavy  fire  of  guns,  mortars,  and  small  arms ; advantage,  however, 
most  be  taken  of  the  dark,  when  the  besiegers  are  equally  well  employed.  During 
these  operations,  the  countermines  and  intrenchments  should  prc^iress,  so  that  one- 
half  of  the  Engineer  force  will  be  in  full  employ. 

After  this  there  will  be  another  lull,  except  to  those  employed  under  ground  and 
in  the  intrenchments. 

The  next  period,  the  most  interesting  to  the  Engineer,  is  when  the  <lefcnce  wholly 
depends  upon  his  exertions  (the  artillery  for  defence  now  l>oing  passive),  and  compre- 
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hcndi*!!  >M?twcen  the  advance  from  the  second  parallel  to  where  the  breaches  are 
ciTcctcd.  It  U diiriii'i;  this  lime  that  welbdirected  sorties,  conducted  and  executed 
by  the  men  employed  under  the  Officers  of  Engineers,  can  protract  the  advance,  and 
thus  turn  the  defensive  into  offensive  o|icration8:  these  sorties,  frecpieiit  ami  in  small 
numlwrs,  should  be  accumpanied  by  workmen  with  the  means  of  setting  6rc  to  the 
gabions  and  fascines,  sap  forks  for  upsetting  tlte  sap,  and  each  man  with  two  or  three 
nails  to  spike  the  ordnance,  if  the  sortie  should  be  sufhciently  suoccssfuL 

Want  of  skill  in  the  Besieger,  or  other  favorable  circumstances  to  the  defence, 
may  render  the  counter-approach  practicable,  in  the  manner  de*crilM*d  in  the  figure 
Udow ; ami  if  a few  fougasses  (by  placing  Imxes  of  powder  or  large  shells)  are  em- 
ployed, they  will  render  a lodgement  of  the  enemy  didicult. 


Diagram  of  a Counter-approach — fur  a Collateral  Front. 


Among  other  resources  at  this  period  of  defence,  is  the  application  of  mines  prepared 
after  the  investment,  the  place  not  being  countermined  as  explained  in  Ap|iendi\  V. 
For  the  regular  system  of  defence  by  countermines,  sec  ‘ Military  Mining.’  The 
chicaner)-  of  water  mantriivTcs  when  the  ditches  can  he  filled  at  pleasure,  sorties, 
counter-approaches,  and  mines,  must  he  guided  by  opportunity  and  local  resourct^s, 
rather  than  Iiy  any  prescribed  rules  on  paiH-r:  and  if  the  attack  is  in  force,  all  that 
can  be  ex|iocted  is  to  protract  the  defence,  and  render  the  relief  of  the  fortress  possible ; 
or,  if  the  attack  is  weak,  to  oblige  the  enemy  to  raise  the  siege. 

If  none  of  the  almvc  are  available,  and  the  breaching  liatteries  are  established,  the 
final  question  of  defending  the  breach  has  to  be  considered.  Without  permanently 
intrenched  bastions,  the  only  cfifectual  means  are,  when  the  ground  within  the  front 
attack  is  favorable,  or  when  strong  buildings  immediately  in  rear  of  the  breaches 
can  l»e  barricaded,  and  the  enemy  ohligcil  to  bring  their  artillery  across  the  ditch : 
with  tliese  advaiitagcii,  the  hntocltcs  may  lie  defended  by  moans  of  fougasses,  imwder- 
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iMgs,  grenades,  live  sheila,  and  (IrrdMtrcls  fillefl  rrith  pitch  and  fagots,  rolled  down. 
Large  fires  have  been  also  siuves&fidly  adnptc<J  under  i»eculiar  situatiuna,  to  sustain 
an  assault  on  the  Body  of  the  Place. 

It  has  been  observed  that  the  Instructions  drawn  up  by  Carnot  might  have  the  ofTcct 
of  giving  an  undue  value  to  fortified  places,  and  yet  they  should  not  l>e  deemed  as 
lucre  time-pieces,  destined  to  go  so  many  days  or  weeks;  for  that  Author  no  dmiht 
considerevl  that  sieges  were  frci]ucntly  ua<lenakeu  with  iniuflicicnt  means,  tempted 
by  the  neglected  state  of  the  works,  or  weakness  of  the  garrison,  and  that  an  efficient 
liege  equipment  was  an  affair  of  immense  magnitude,  dilhevdt  to  transport.  However, 
it  U when  a fortress  is  attacked  with  inMlcquate  means,  that  an  enterprising  Governor, 
assisted  by  a skilfnl  Engineer,  can  take  advantage  of  it,  and  convert  what  wa-s  deemed 
weak  into  one  far  above  its  supposed  strength,  as  occurred  at  Burgos  when  defended 
by  the  French,  and  at  Tarifa  when  defended  by  an  Anglo-S))anish  force. 

It  has  been  omitted  to  provide  for  mantlets  for  the  embrasures ; for  after  the 
cstal>lishmcnt  of  the  third  parallels,  it  will  l>e  difficult  without  them  for  the  artillery- 
men to  work  the  gtins.  Sand-I>ags  should  he  piled  on  the  crest  of  the  |>arapets 
to  cover  the  marksmen,  who,  even  after  the  works  arc  destroyed,  can  place  them- 
selves in  the  ruins,  and,  covered  by  a few  sand-bags,  keep  up  a heavy  fire. 

In  the  defence  of  the  Castle  of  Scilla  (Sicily)  by  the  British  troops,  the  masonry 
parai)ets  were  levelled;  yet  a few  good  marksmen  used  to  creep  u|>on  their  ticllies, 
and  waiting  the  ctTect  of  an  8-inch  iron  mortar  (which  could  not  lie  silenced), 
they  poured  in  their  fire  on  the  people  as  they  ran  out  of  the  battery,  who  always 
dispersed  on  the  appearance  of  the  shell  in  the  work. 


APPENDIX  lit. 

PROVISION'MKST  OP  PORTIPIBD  PLACES. 

The  quantity  of  provisions  or  commissariat  stores  necessary  for  a siege  is  one  of 
the  first  essentials,  and  the  supply  for  the  inhabitants  should  he  considered,  as  well 
as  provision  fur  the  garrisuti ; for  notwith.standing  every  means  arc  taken  to  induce  the 
families  to  provide  for  themselves,  their  resources  are  found  inadequate,  and  they  arc 
eventually  supplied  from  the  public  stores. 

Perhaps  it  would  l>e  better  to  take  this  into  consideration  at  once,  and  provide  a 
minimum  ration  for  each  a<lult  of  one  pound  of  ffour  or  meal. 

In  respect  to  the  garrison,  as  it  will  probably  be  after  the  investment  left 
wholly  to  the  resources  in  the  public  stores,  and  as  tlie  duties  will  be  very  severe,  it 
should  be  placed  nearly  u|>on  the  allowances  given  to  Her  Majcsty*s  Navy  when  at  st'a. 


Tabit  PrfjritxonM  for  Troops  necessary  ftr  a Siege  for  50  days,  for  100  Mm. 


or 


or 


or 


or 


AaTKLI*. 

Flour  or  meal  .... 

2200  lbs. 

Bulk  in  rubic  fn-t 
allowinff  for  h*rtri* 
\c.,  Ac.ii 

76 

Biscuit 

5600  „ 

35K 

Beef,  salted  .... 

5600  „ 

216 

Fork  ..... 

5600  „ 

202 

Rice  ..... 

2200  „ 

70 

Peas  ..... 

MOO  pints 

51 

Cocoa  ..... 

700  tbs. 

41 

Sugar,  soft  .... 

525  „ 

11 

Spirits  ..... 

1400  pints 

56 

Wine 

5600  „ 

221 

Vinegar  ..... 

200  „ 

8 

Hay  for  20  horses  for  56  <lays  . 

7 tons 

4000 

Barley  ..... 

7200  lt>s. 

IGO 

Oats 

7200  „ 

250 

Straw,  ditto  as  hay  . 

7 tuns 

4000 
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AftTiCbKi.  Balk  la  cable  feet. 

Fuel  for  r Wood  . . , 1280 

cooking  I or  Coals  ...  7 tons  350 

only.  < or  Turf.  . (Kish  of  20  cub.  ft.  s.  100  lbs.  coal)  3000 

Oil  ...  . 40  gallons  4 

Candles  ...  40  tbs.  3 

The  bulk  of  these  articles  is  given,  in  order  that  bomb  or  splinter-proof  covers  may 
he  provided  for  the  combustible,  and  adequate  stores  for  the  incombustible. 

APPENDIX  IV. 

Strength  Garriton,  Quanitiy  qf  Ammunition,  Arnu,  and  Storei,  necessary 

a Sieye,  exc/usfve  qf  ArtUUry,  Engtnetrt,  and  Commmariat,  provided  for  m 

Appendiies  1.  II.  and  III. 

The  authorities  g;iven  are  so  vague  and  unsatisfactory,  that  it  is  conceived  preferable 
to  form  data  upon  considerations  framed  ^m  ex]>erience,  as  well  as  the  usual  roles 
given  upon  these  subjects. 

In  respect  to  the  otrength  qf  the  garrison,  the  principle  proposed  for  the  supply  of 
artillery  seems  adapted  also  for  the  contingent  circumstances  to  which  a fortress  is 
liable.  The  force  required,  therefore,  will  be  regulated,  first,  for  the  immediate 
security  of  the  place,  and  then  the  number  to  sustain  a siege : this  arrangement  avoids 
the  necessity  of  shutting  up  a considerable  lx>dy  of  troops  without  an  immediate 
object. 

It  is  proposed  to  appropriate  per  bastion,  or  each  fix»nt  of  the  fortress,  first,  for 
the  immediate  security  of  each  place,  350  infantry  rank  and  file.* 

10  cavalry  „ 

60  artillery  „ 

20  sappers  „ 

440  per  bastion. 

And  double  that  number  to  sustain  a siege  for  the  fronts  susceptible  of  attack ; for  in 
maritime  places  the  fortiier  pn>iK)rtions  will  l>e  probably  adequate  for  the  enceinte 
generally. 

The  latter  force  to  be  thrown  into  the  place  by  the  General  commanding  the  army 
when  there  U any  probable  risk  of  its  haring  to  sustain  a regular  attack. 

Of  the  two  evils,  of  having  garrisons  not  fully  adequate  for  hU  fortresses,  or  haring 
a large  body  of  troops  unnecessarily  pent  up  within  them,  the  General  conimandiiig 
will  find  the  second  very  likely  the  greatest. 

Tlie  quantity  of  ammunitioD,  arms,  and  Quartcr-Mastcr-Gcncral's  stores,  are  pro- 
posed for  the  maximum  forces  in  the  following  proportions : 

Surplus  arms,  1 for  every  four  men. 

Wall-pieces,  10  for  evciy'  front  of  fortification. 

Ammunition  for  ditto,  500  rounds  each  wall-piece. 

MuskcUball  ammunition  made  up,  500  per  man. 

Ix-ad,  10  H>s.  per  man. 

Cartridge  paper,  1 i quire. 

Hand-grenades,  10  per  man. 

Gunpowder  in  barrels,  21  tbs.  per  man,  (exclusive  of  wants  of  Artillery  and  Engineer 
Services.) 

Barrack  l>cdding,  1 set  per  man. 

* Thi*  profi4en  for  the  probable  requiiition*  from  the  Artillery  and  Rnginevr  Serricca. 
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Shoes  or  boots.  3 pain  per  man  . 
Spare  haversacks,  ^ per  man 
„ great  coats,  ,, 

canteens,  „ 

„ blankets,  „ 

„ camp  kettles,  1 for  every  20  men 
Tools,  felling  axes,  1 for  every  16  men 
„ bill-books,  „ 

„ pickaxes  „ 

„ shovels,  „ 

„ band-saws,  „ 


These  arc  in  addition  to  those  in  i^os- 
session  of  the  troops. 


Exclusive  of  Engineer  stores. 


APPENDIX  V.* 


MINIKG  OPERATIONS  WHICH  MAY  BE  CNDERTAUN  IN  THE  DEFENCE  OF  FOR- 
TRESSES WITHOUT  COUNTERMINES. 

Supposing  a decagon  entirely  without  countermines,  it  will  now  be  explained  what 
mining  operations  may  be  executed  to  strengthen  the  place  and  protract  the  defence. 

1.  For  tills  description  of  fortresa  there  ahould  be,  at  least,  72  good  miners,  who, 
being  subdivided  into  brigades  of  two  each,  so  as  to  afford  the  necessary  reliefs,  will 
be  reinforced  by  four  men  of  the  line  to  each  brigade. 

2.  In  commencing  work,  the  fronts  most  likely  to  be  attacked  should  lie  chosen ; 
but  if  all  fronts  arc  equally  liable  to  be  attacked,  (which  case  will  be  siqqioscd  by 
way  of  example,)  all  must  be  provided  with  this  means  of  defence. 

3.  This  question  being  decided  upon,  and  presuming  that  the  investment  will  last 
10  days,  a brigade  of  miners  should  be  placed  on  the  capital  of  each  ravelin,  and 
three  principal  galleries  executed,  as  described  in  the  diagram  No.  1,  and  extende<l  as 
demi-galleries  to  about  60  yards  from  the  counterscarp,  which  will  bring  them  to 
where  the  listeners  or  branch  galleries  should  commence,  at  least  20  yards  from  the 
salient  angle  of  the  covert-way. 


Diagram  No.  1 of  Mines  for  Defence  of  Ravelin. 


Takea  from  * Maoucl  pratique  du  Mincur,’  by  VUleDeore. 


UMkiag  «orki. 


2/G  DEFENSIVE  PRECAUTIONS. 

4.  As  soon  as  the  trenches  are  opened  and  the  fronts  of  attack  known,  the  hrigatlos 
of  miners  will  unite  from  this  ]>criod  until  the  cavaliers  of  trenches  are  estahlished  on 
the  glacis,  which  may  be  conceived  to  extend  to  12  ilays  more,  and  cumplctc  the 
galleries  and  branches  as  follows : 

5.  For  the  ravelins,  the  galleries  may  be  prolonged  as  branches  or  listeners  30  yards, 
and  externally  10  yards  right  and  left:  these,  when  coniplctcd,  will  afford  for  each  of 
the  collateral  ravelins  of  the  bastion  attacked — 

Princijial  gallerj',  26  yarfls, 

Demi  n 178  „ 

Hranchca  255  „ 
which  may  he  easily  excavated  in  12  days. 

6.  For  the  bastion,  there  will  In:  sufficient  miners  left  to  work  at  the  mines  to  l)c 
placed  under  the  site  necessary  for  the  breaching  l>attorics  of  the  enemy,  the  hranches 
of  which  will  amount  to  about  220  yards — one  portion  lieing  placed  ou  the  capital, 
and  two  on  each  side,  so  as  to  include  the  counter  as  well  as  the  breaching  batteiy  ; 
and  it  will  require  14  days  to  execute  these  works.  See  Diagram  2. 

7.  It  may  l>c  ol>scr\-ed,  that  if  the  bastion  attacked  is  very  retirc<l,or  rather,  if  well 
covered  by  the  collateral  ravelins,  the  mining  ojMjrations  may  l>e  confinwl  to  the 
salients  of  tluwe  ravelins;  hut  if  the  contrary  is  the  ease,  then  the  glacis  of  the 
bastion  must  lic  principally  provided  with  this  s|>ecies  of  defence. 

The  probable  exj>enditure  of  guniwwder  will  be  about  7 barrels  of  90  lbs.  for  each 
mine  or  explosion. 

Diagram  No.  2 of  Mines  to  be  placed  in  Glacis  of  Bastion. 


Memorandum. — For  putting  fortresses  which  have  been  neglected,  or  allowed  to 
liecomc  unfit  for  defence,  into  a state  to  resist  a siege,  as  adverted  to  in  Carnot’s  In* 
structions,  vide  * Reparation  of  Fortresses.*  G.  G.  L. 


DEFF.NSIVE  PRECAUTIONS.* 

When  a fortnrss  is  on  the  point  of  lieing  investe<l  by  an  enemy's  army,  the 
Governor,  in  order  to  anticiiiate  the  military  rcconnoissauccs  of  the  hostile  Gcucral, 
anil  obstruct  the  Engineers  taking  measures  for  opening  the  trenches,  may  <lraw  from 
his  own  military  stores,  or  by  requisition  from  the  merchants  and  shopkec|H'n  in  the 
town,  a sufficient  numlicr  of  pieces  of  linen,  calico,  flannel,  red  haizc,  &c.,  to 
mask  the  capitals  of  bastions  and  the  points  which  would  he  taken  for  ojiening  the 
first  |iarallcl,  causing  these,  under  the  direction  of  his  Engineers,  to  be  stretched 


* FreirmenU  by  Lieut. .Colonel  C.  HsmilUm  Smith,  K.H. 
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along  ropes,  held  up  hy  means  of  poles  along  the  glacis;  where  Utose  long  unex* 
l>eclc<l  lines  of  white,  green,  or  red,  set  so  as  not  to  correspond  with  the  angles  of 
the  fortiheatioDs,  will  tend  greatly  to  throw*  the  opponent  into  error,  and  probably 
rctanl  the  trenches  being  o|>encd  for  several  days-  These  stripes  of  cloth  should  1)C 
altered  more  or  less  every  night ; in  some  places  a second  line  of  them  may  be  raised 
from  the  points  of  the  bastions,  and  carried  obliquely  to  the  curtains ; and  all  the 
light  troops  acting  as  skinuishers  should  lie  out  on  the  glacis,  as  far  in  advance 
as  iKMsiblc,  to  prevent  all  nearer  access  by  the  cneiuy’s  scientific  de|)artment  and  staff 
othcers.  Hostile  shot  will  not  very  readily  cut  the  ropes,  and  striking  the  cloth  will 
not  unmask  the  objects  behind:  but  in  order  to  leave  less  chance  of  the  cloth  l>eing 
throwm  down,  each  pair  of  poles  fixed  in  a x shape  should  have  the  ro|>e  securely 
knotted,  and  they  should  not  he  more  than  fifteen  yards  astmder. 


Wlien  a General  invests  a fortress,  the  commanding  Engineer,  though  he  may  l)c 
materially  impeded  by  the  foregoing  precautions,  must  not,  however,  suffer  the 
Besieged  to  send  out  intelligent  non-comniissioned  ofiicers  to  creep  in  the  night  to 
the  marks  laid  down  hy  his  Officers  for  the  direction  of  the  trenches,  and  change 
or  withdraw  them.  He  must  not  suffer  patrols  to  come  out,  and  endeavour  to 
intercept  all  communication  from  within  and  without  the  place  passing  through  the 
investing  posts.  Small  hut  vigilant  guards  should  for  this  purpose  keep  the  most 
strict  watch  in  the  rear  of  the  army,  particularly  at  all  bridges,  fords,  and  narrows; 
the  sentries  keeping  perfect  silence,  unless  when  challenging,  and  then  it  should  he 
done  with  no  more  voice  tlian  is  necessary  for  the  pur]K>sc. 

As  the  Engineers  within  a l>esieged  place  are  fully  aware  of  the  weakest  points  in 
their  defensive  system,  so  they  must  l>e  expected  to  be  most  jealous  almut  them  and 
watch  them  with  the  utmost  anxiety.  In  forming  therefore  the  investment,  it  may 
he  as  well  to  give  them  uneasiness  or  even  expectation  that  the  Besieger  has 
mistaken  the  weakest  part,  hy  affecting  to  push  cautiously  forward  such  light  troops 
as  are  destined  to  approach  nearest  to  the  glacis  on  those  points  which  are  only  of 
secondary  consideration:  but  the  true  front  to  be  attacked  should  be  covered  by 
riflemen,  who,  formed  in  chain  by  fours  at  the  distance  of  twelve  or  fifteen  yards  from 
each  other,  advance  as  soon  as  it  is  sufficiently  dark  to  prevent  being  distingtiished 
by  the  enemy;  officers  and  seijcants  keeping  even  with  the  line,  and  the  connection 
of  the  links  l>eing  maintained  by  the  slowness  of  the  movement  and  the  occasional 
sound  of  a light  top  upon  the  pouch  of  the  righUhand  man  of  each  link  passing  from 
right  to  left,  and  (hen  back  again.  On  coming  within  the  range  of  grape,  or  when 
the  commanding  Officer  judges  it  to  be  time,  they  will  receive  a similar  low  precon* 
certed  signal  to  drop  on  their  hands  and  knees,  crawling  forward  to  within  two 
hundred  yards  of  the  glads,  when  thrtt  tapt  to  halt  will  he  given  hy  the  commanding 
Officer,  and  all  are  to  remain  (in  their  great  coats)  as  near  the  ground  as  possible, 
excepting  one  in  each  link,  who  sits  upright,  or  stands  if  there  is  cover,  until 
relieved  by  his  companions.  The  officers  and  non>commi8sioned  officers  watch  on 
the  flanks,  or  crawl  from  link  to  link.  None  arc  permitted  to  smoke,  or  speak  louder 
than  a whisper;  none  to  quit  the  links  on  any  account  towards  the  front;  the 
Officer  visiting  the  line  not  to  be  challenged,  nor  to  respond  hut  by  preconcerted  taps 
on  the  pouch,  the  (>owdcr>hom,  or  other  token : none  to  challenge  persons  coming 
from  the  town  until  they  have  passed  through  the  line  of  chain,  and  then  they  roust 
he  followed  by  a serjeant  with  two  or  more  men  token  from  the  nearest  links,  who  in 
a low  voice  will  desire  them  to  surrender  without  making  a noise,  on  pun  of  instant 
death.  The  person,  deserter,  spy,  or  messenger,  must  then  be  carefnlly  watched,  lest 
he  should  drop  letters,  &C.,  led  directly  to  the  rear,  and  given  in  charge  at  the  first 
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post,  and  there  Rearche<l,  to  l)e  dealt  with  as  may  l>c  ordered  by  the  Officer  in 
command  of  the  trenches.  But  persona  coming  from  the  rear  tnwanls  the  town, 
must  he  s(oppc<l,  if  jmsaihic,  before  they  reach  the  chain,  and,  if  strangers,  treated  like 
the  first  meutioned. 

Should  a patrol  of  some  strength  come  on  and  pa&s  through  the  chain,  a sufficient 
number  of  links,  making  eight,  ten,  or  twelve  men,  will  collect,  follow  it,  and  cut  off 
Us  retreat,  if  possible,  without  noise,  and  in  no  case  shew  mon;  of  the  chain  than 
is  nccessar}'.  Should  Hght-balls  he  thrown  out,  all  must  Uc  down,  immoveable^  till 
their  fire  is  spent.  Just  before  dawn,  the  chain  will  ilraw  further  hack,  but  not  retire, 
l>ecause  sorties  arc  likely  to  he  then  made.  Therefore  several  nnn>commmioned 
officers  should  remain  behind,  lay  an  car  to  the  ground,  listen  attentively,  or  even 
crawl  up  to  the  palisades  before  they  fall  hack.  Of  course  the  troops  in  the  trenches 
arc  then  under  arms.  In  this  manner  the  front  of  attack  will  be  thoroughly  watched, 
and,  with  sufficient  light  troops  similarly  instructed,  not  a single  hostile  individual  can 
enter  or  quit  the  place. 

^^l)en  the  case  is  reversed,  and  the  fortress  is  to  be  defended,  it  follows  that  all 
the  instructions  must  be  taken  in  a contrary  manner;  and  the  rifles  in  a place 
l>esicgcd,  if  trustworthy,  should  he  kept  as  long  as  {>ossibIc  beyond  the  glacis  with 
similar  precautions. 

These  remarks  ore  intended  for  the  Engineers,  who  may  often  find  the  troo])s 
employed  on  the  occasion  of  cxpe<iitions  and  distant  sieges  unprc{)ared  by  any 
pre\ious  instruction  on  this  head,  and  therefore  wrill  then  be  obliged  to  cause  some 
preparatory  drill  to  be  given  to  the  troo]>s  at  hand,  so  that  they  may  effect  the 
purpose  intended  with  order  and  punctuality.  Commanding  Otlicen  of  battalions 
w ill  l)e  able  to  tell  whether  their  light  companies  are  taught  the  above  method  of 
enclosing  enemies'  fortresses,  or  of  watching  posts  of  importance  in  this  manner. 


At  GcrtmydenbeTg,  during  the  late  war,  where  the  escarps  were  of  earth,  and 
unprotected  by  fraises,  the  writer  of  the  alwvc  rendered  them  inaccessible  during  the 
winter  by  throwing  water  over  them,  so  as  to  encrust  the  whole  exterior  slope  with  a 
sheet  of  ice. 

At  the  siege  of  Dantrig,  in  18I3-14,  on  the  other  hand,  the  ditches  were  prcvcnte<l 
from  being  frozen  by  row  .boats  being  kept  constantly  moving  up  and  down. 


DEFENCE  OF  COASTS.* 

In  offering  suggestions  for  the  defence  of  open  shores,  harhoun,  and  rivera,  it  is 
accessary  to  advert  to  the  several  securities  required  for  these  situations,  whether 
from  predatory  attacks,  or  from  those  of  a more  serious  cliaractcr,  directed  against  an 
asylum  for  commerce,  a dockyard,  &c. 

For  the  first,  extensive  works  are  seldom  required ; but  for  the  latter,  it  may  be 
proper  to  afford  protection  for  single  vessels  or  fleets  according  to  circumstances,  in 
addition  to  the  scairity  given  by  the  roadstead,  river,  or  harbour. 

GENERAL  CONSIDERATIONS 

arc, — those  of  localities,  whether  the  point  to  be  fortified  is  near  or  distant 
from  the  principal  towns  or  naval  ports;  if  the  access  to  those  places  from  the 
lamling  is  good;  if  through  defiles  easily  defended,  or  au  open  country.  If  the 


* Dy  Coland  Lewu,  R.  with  notev  horn  Culoocl  Uardiofr,  R.  E. 
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point  lo  be  defended  is  remote,  the  question  may  be  confined  to  the  local  damage 
probable,  or  whether  it  may  serve  as  a har)>our  of  safety  to  trading  vessels,  particii* 
larly  to  the  coasting  trade ; or  the  site  may  be  so  remote  and  the  approaches  from  it 
so  difficult  as  to  render  any  expensive  works  superfluous:  or  the  consideration  may 
be  that  the  point  is  favorable  for  a debarkation  to  assist  a population  hostile  to  the 
existing  government,  and  serve  to  secure  idterior  proceedings  to  an  enemy. 

If  the  object  should  be  to  secure  the  possession  of  a harbour  or  river,  the  question 
will  be,  can  it  be  forced  ? by  this  means  the  town  or  shipping  destroyed,  and  if  the 
hostile  vessel  or  vessels,  having  forced  the  harbour  or  river,  can  return  by  the  way 
they  came,  or  by  another  outlet;  or,  haring  effected  an  entrance,  may  land,  reduce 
the  defences,  and  accomplish  the  object  of  attack,  withmit  further  risk  from  the 
batteries  ? 

In  selecting  sites  for  coast  defences,  the  means  of  supporting  the  works  by  a move> 
able  force  is  of  importance,  either  by  armed  steamers  and  gun>boata,  or  by  columns 
of  troops  whose  position  is  hxed  at  some  central  point  in  the  interior.  Railroads 
forming  an  auxiliary  in  the  conveyance  of  troops,  with  this  assistance,  a central  point 
at  60  miles  radius  would  form  a good  support ; (without  railroads  it  should  not  exceed 
15  miles  from  the  central  position ;)  so  that  intelligence  may  be  conveyed  on  railroads 
by  the  electric  telegraph,  and  the  support  afforded  in  a few  hours. 

The  composition  of  moveable  columns  of  support  to  the  coast  batteries  may  be 
from  500  to  5000  of  all  arms,  in  proportion  of  seven-tentbs  infantry,  one.tenth  cavalry, 
and  two>tenths  artillery,  the  latter  being  an  essential  arm  to  oppose  the  debarkation 
of  troops ; the  strength  of  the  force  depending  upon  the  probable  object  of  an  enemy, 
as  well  as  on  what  power  may  hold  the  maritime  supremacy  of  the  ailjoining  sea, 
and  the  proximity  to  an  hostile  armament. 

Possible  causes  and  objects  of  attack  may  be,  conquest  or  the  destruction  of 
commercial  ports  of  more  or  less  value,  the  naval  arsenal,  or  considrrahte  manu> 
facturing  towns, — the  possession  of  the  principal  depot,  or  capital  of  the  State  or 
Dependency;  or  taking  advantage  of  the  weakness  or  absence  of  troops:  these 
possible  contingencies  should  be  carefully  considered  in  distant  stations  and  colonies, 
and  the  various  questions  allude<l  to  above,  in  order  to  economize  the  resources  of  a 
country,  and  prevent  an  unnecessary  dislocation  of  Uie  forces. 

THE  NATURE  OF  WORKS  MOST  8UITABI.R  FOR  COAST  DKFRNCE8. 

The  instructions  of  Napoleon  upon  this  subject  are  applicable  to  this  point,  as  there 
is  no  fixed  principle  for  the  construction  of  works  for  the  armament  of  coasts,  and  the 
question  gives  rise  to  perpetual  discussions  on  which  be  hu  decided. 

**  1.  That  works  of  the  first  clau  should  be  assigned  for  the  security  of  the  entrance 
of  a principal  harbour  for  ships  of  war,  be  well  armed,  their  gorges  protected  by  a 
miaonry  barrack  as  a keep,  capable  of  bearing  upon  the  summit  four  pieces  of 
ordnance  and  accommodalion  * for  CO  men,  with  their  provisions  and  stores  and 
powder  magazine,  so  as  to  be  secured  from  a coup-de-main.” 

The  battery  should  have  a reverberatory  furnace  for  heating  shot. 

2.  Batteries  required  for  the  security  of  harbours  and  roads  used  for  commercial 
purposes  should  be  of  the  second  class,  and  also  have  at  the  gorge  a keep  in  masonry, 


* lo  the  foRBStioQ  of  bsttenee  rcKsrd  ihoald  also  be  had  to  the  probable  number  of  men  that  may 
be  obtained  to  eerre  them.  Five  men  are  usually  allowed  to  each  gun,  but  ee  amittance  can  gene* 
tally  be  obt^ed  from  the  Une  or  tbe  local  peculation,  the  calculation  may  be  grounded  on  two 
artillerymen  for  each  gun  likely  to  be  in  action  at  the  nnw  time.  As  sn  batteries  are  kept  in  a etale 
of  rendinem  for  immediate  action  for  yean,  attention  ahould  be  paid  to  eeeure  dry  cover  for  the  am  - 
BunitioD,  stores,  and  side-«nna ; and  the  guard.room  and  barrack  leeured  from  surprise. — ti.  J.  U. 

VOL.  I.  T 
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ami  suffidentty  strong  to  bear  two  pieces  of  artillery,  ha\ing  accommodation  for  30 
moD,  with  the  neccssan'  magarines.” 

••  3.  Finally,  for  batteries  required  at  isolated  points,  they  should  l>e  of  the  third 
cluss,  and  have  a masonry  work  at  the  gorge  capable  of  carrying  a carronade.  having 
accommodation  for  the  men  and  magazines,  but  without  couutcracar]>  or  covert^way.” 

The  coiutmctUm  of  coast  defences  will  l>e  treated  of  in  the  second  volume.  In  the 
•election*  of  the  site  of  coast  defence  the  following  |>oiDts  are  to  l>e  coiuidercd. 

1 . The  form  of  the  work. 

2.  The  height  alrove  high-water  mark. 

3.  The  (liKtancc  within  which  shipping  can  approach  the  shore. 

4.  The  quantity  of  ordnance  necessary,  and  their  nature. 

1.  The  fonn  or  shape  of  coast  defences,  if  not  decided  by  the  locality,  should  lie 
regulated  by  the  object  of  defence : if  to  dispute  the  passage  f into  the  river  or  harliour, 
or  roadstead  or  bay,  or  anchorage,  the  face  of  the  work  will  be  necessarily  perpen- 
dicular to  the  approach,  so  as  to  rake  the  vessel  as  she  advances  and  recall^,  taking 
care,  as  she  shews  her  broadsides,  to  cover  the  battery  as  much  a»  possible : if  the 
vessel  should  remain  under  fire  about  20  minutes,  a shot  furnace  should  be  in  the 
battery:  if  she  can  anchor  within  range,  two  or  three  mortars  should  form  part  of  the 
armament,  and  (he  entrance  or  gorge  of  tlie  battery  secured  by  an  interior  work 
capable  of  containing  the  necessary  number  of  men  and  stores. 

If  under  45  or  50  feet  alxive  high  water,  the  artillery  should  be  placed  upon 
traversing  platforms.  This  last  arrangement  requires  a larger  interior  space,  each 
gun  or  howitzer  so  mounted  requiring,  at  least,  30  feet  from  centre  to  centre. 

The  parapets  of  all  coast  and  harbour  defences  should  be  constructed  of  earth  or 
some  composition  that  will  not  break  into  dangerous  splinters,  except  those  of  towers 
and  casemates,  and  the  circular  shape  of  the  former  renders  them  dilficult  for  the 
guns  of  ships  to  strike  effectively.^ 


* In  the  poaition  v4  const  hstterirt  regnrd  must  be  h»J  to  the  anrborsgr,  chumcls,  linnka,  rocks 
or  shoals,  set  of  tides  and  currents,  prexwiUng  winds,  Ac.,  and  the  eraplacemenl  raaile  to  take 
adrantafte  of  these  dilHcultics.  These  batteries  should  be  as  near  the  shore  as  poMihlr,  In  order  bjr 
their  flaok,  and  rcrerse  fire  to  ulistruct  a landioft ; and  hf  a judicious  selection  of  sites,  an 

eikemj  would  not  attempt  it  but  aith  a superior  force.  If  the  imsiuim  should  be  on  one  of  the  flanks 
of  the  landing  place,  and  the  work  of  such  strength,  that  it  could  be  maintained  after  a debarkation 
was  efleeteil,  a coast  battery  of  tbit  nature  would  hare  considerable  influence  upon  the  movements  of 
the  hostile  force.  When  a coast  consists  vi  high  cliffs,  broken  fay  practicable  ravines,  it  is  seldom 
ulrisshle  to  place  the  batteries  on  the  advanced  peunts : the  guns  are  too  high  to  have  much  effect , 
and  they  are  eaposed  to  be  cut  off ; the  defence  should  rather  be  on  the  beach  in  the  firat  instance, 
and  at  the  top  of  the  ravines  in  the  second. — G.  J.  U. 

t Tlie  landing  of  troops  is  generally  attempted  on  a beach  off  which  the  ships  of  war  may  anchor 
to  cover  the  debarkation : most  beaches  have  headlands  or  projecting  points,  from  which,  if  not  too 
distant,  a flanking  fire  on  them  may  be  obtained. 

*rbese  points,  with  this  provision,  should  be  taken  up.  to  oblige  the  enemy’s  shi|»s  to  anchor  at  a 
distance ; and  from  these  pmnts  to  enfilade  the  lines  of  boats  approAching  the  shore : as  they  may 
require  a certain  pcrinaocncy  <ff  occupation,  the  works  on  them  should  be  secured  against  surprise  or 
aaasult,  and  aracd  with  heavy  guns,  and  provided  to  contain  the  necessary  arcuinmuiUtion  for  men 
and  stores,  and  Iw  enclosed  in  the  rear. 

The  magnitude  of  the  work  w ill  of  coune  depend  on  the  importance  of  the  point  and  nature  of  the 
ground. 

The  projeeting  points  frequently  serve  to  protect  vessels  anchoring  in  the  bay.  and,  if  fortified,  will 
prevent  small  landings  on  predatory  purposes,  and  also  impede  any  serious  attempt,  and  by  a 
flanking  fi/e  lupimrt  the  force  brought  to  oppose  the  landing.  Beaches  are  frequently  backed  by 
■and-bills,  which  should  be  formed  into  parapets  for  infantry  and  field  artillery,  and  by  their  rapid 
fire  would  render  a debarkation  ditRcult. — G.  i.  H. 

t The  parapet  of  a battery  is  so  much  wtokrued  by  embrasures,  which  also  are  su  lialde  to  in- 
jury, that  they  should  not  be  used  in  roast  and  harbour  defences  except  in  i»articular  cases. 
Traversing  platforms  arc  preferable  on  any  height,  and  the  difference  between  a gun  mounted  on  a 
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See  Table  II. 


2.  In  deciding  upon  vrhat  height  the  emplacement  of  a hattery  should  be  above 
high.water  mark,  30  feet  should  be  ransidered  the  minimum,  if  not  caseiuated,  and 
60  feet  the  maximum  height.  But  in  aelerting  the  l>esi  heights,  reference  must  be 
made  to  the  distance  within  which  a ship  of  war  ran  approach  a batu^rr : the  crest  of 
the  parapet,  where  there  is  any  choice,  may  l>e  regulated  by  the  effect  of  the  ricochet 
fire  on  the  vessel,  if  not  within  2000  yards.* 

In  the  event  of  veaseU  of  war  being  able  to  approach  within  800  yards,  the  cover 
to  the  interior  of  the  hattery  must  he  regulated  by  the  following  depths  of  water. 

First  rates  will  require  36  feet  water. 

Second  „ 30  „ 

Third  „ 24  „ 

Fourth  „ 18  „ 

Steamers  from  15  to  21  feet. 

3.  The  distance  within  which  shipping  can  approach  a ImUerv’  is  of  importance,  as 
the  level  of  the  quarter*<lerk  of  3«dcekers  is  2C  feet  aluive  the  line  of  flotation. 

2 19 

Frigate  13  „ 

Steamers  1 1 „ 

It  rarely  occurs  that  vessels  of  a small  class  contend  with  iiatteries,  however  feebly 
anned. 

If  ships  of  war  can  approach  very  near  on  an  equal  level  and  above  the  batteries, 
the  latter  are  seldom  tenable  unless  they  are  casematiHl ; and  if  they  can  anchor,  the 
destruction  of  the  work  is  ioevitahle : this  can  only  lie  avoided  by  a counterguard  or 
work  in  front;  hut  the  battery  will  l>c  prohalily  silenced. 


groond  plstfonn  sod  the  former  U too  ioconiidersble  to  rtoder  the  Utter  prrfcimble  a*  regard*  height : 
also  the  trarening  platform*  give  a Cacilitj  of  traveniag  when  directiog  a *bot  agaio*t  a moveable 
object,  aueb  a*  a boat  or  *hip. — (Sec  Appendix  1.  on  the  mode  of  working  tbeae  platform*.) 

If  the  batteries  be  well  conatrurted,  the  direct  Are  uf  idtip*  has  little  effect,  but  the  greatest  care 
is  requisite  that  the  faces  be  not  enfiladed,  rspeciallj  In  rivers. 

A battery  should  espooe  as  little  escarp  as  poesibie ; if  on  a cliff,  it  may  be  scarped,  and  the  supe- 
rior slope  of  the  parapet  formed  to  meet  it. 

Coast  batteries  should  be  so  cuostructed  as  to  oppose  s face  to  every  point  from  which  they  may  be 
attacked. 

Wlianthe  ground  round  the  beach  rises  high  in  rocky  points  nr  slopes,  consideration  must  be  given 
to  the  height  of  the  batteries : too  great  a height  readers  the  fire  of  little  effect,  without  gaining  any 
advantages ; but  batteries  just  placed  so  that  the  guns  of  the  ship*  can  with  difilculty  he  elevated  to 
them  fire  with  great  effect,  and  in  security. 

It  is  a great  object  to  direct  a heavy  fire  on  ships  before  anchoring,  mpecislly  at  the  rigging,  as  the 
loss  of  a spar  and  few  ropes  may  oblige  them  to  ar>cb(w  when  not  intended,  and  thus  derange  at  the 
MOM  time  the  position  of  all  the  following  ship*.— U.  J.  H. 

* Batteries  on  the  level  of  the  sea  are  much  used  for  the  defence  of  the  entrance  of  harbour*  and 
bays,  and  may  be  effective  against  saiall  veatela  or  IkmIs;  but  if  large  ships  can  carry  deep  water 
close  in>shorc,  which  is  frequently  the  case  in  tbs  entmnee  of  harbours,  the  guns  must  be  eXsemated. 
to  cover  them  from  the  fire  of  the  upper  decks  and  musketry,  or  the  embrasures  arched  over,  so  that 
the  guns  fire  through  portholes. 

In  the  defence  of  entrances  or  channels,  it  should  be  an  object  to  nbuin  a position  so  that  the  bat- 
tery  should  have  across  fire,  and  be  aUe  to  continue  its  fire  after  ship*  have  paaecd ; and  under  these 
frvorable  cimunstanecs  they  should  bC  armed  with  heavy  calibre. 

It  appears  advisable,  when  prach'cafi/e,  that  sea  batteries  should  occupy  the  crest  of  ruing  ground 
and  the  platforms  placed  on  the  natural  soil,  on  the  reverse  of  the  hill,  without  embrasures,  so  that 
nothing  but  the  gun  itself  is  exp«wed.  If  such  a positioo  cannot  be  obtained,  or  the  battery  cannot 
be  raised  auffleieatly  to  aeeure  the  merlotu  from  the  guns  of  large  ships  of  war,  the  escarp  shfiuld  be 
covered  by  a glacis.  But  l*attches  rut  out  of  steep  banks,  or  ledge*  of  precipices,  or  to  that  their 
elevation  b considerably  above  that  which  can  be  given  to  artillery  on  the  decks  of  vesteb,  render  the 
interior  of  the  battery  dangerous  from  the  splintm  and  debris  from  above,  unless  casemates  or 
blindages  arc  constructed  to  prevent  these  sccidents. — G.  J.  H. 
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See  Table  11. 


See  Article 
‘ ArUlIery.' 


See  Table  I. 


It  is  a]so  an  axiom,  that  vessels  of  war  which  can  come  within  moderate  range  can 
drive  the  men  from  the  batter}- ; that  between  that  and  500  yards  they  may  destroy 
it;  and  within  800  yards  they  may  silence  it,  when  it  is  built  a Hear  d'eau,  or  when 
the  upper  deck  guns  arc  on  the  same  level  with  the  crest  of  the  parapet. 

If  depth  of  water  permits  this  approach,  the  battery  must  be  casemated  to  prevent 
the  first;  in  the  second  and  third  diilicultica  the  battery  must  be  20  feet  above  the 
level  of  the  main  dock  of  the  ship  of  war,  and  covered  with  an  cpaulement,  counter, 
guard,  or  glacis.  If  no  vessel  can  approach  within  1200  yards,  the  height  of  the 
battery  may  l>c  left  entirely  to  localities,  having  the  ]>arapet  7 feet  6 inches  above  the 
tcrrepicin,  and  the  guns  mounted  on  traversing  platforms. 

4.  The  number  of  ordnance  necessary,  and  their  nature,  for  the  armament  of 
a battery. 

Tlic  first  is  influenced  by  localities,  yet  the  purpose  or  object  which  the  battery  is 
to  attain,  is  the  rule  by  which  wc  are  to  be  guided.  In  isolatetl  spots,  one,  two, 
or  three  pieces  may  be  placed  on  towers  when  the  coast  is  low,*  which  have  the 
advantage  of  combining  barrack  and  magazines  and  stores  for  ammunition,  and  are 
not  open  to  a coup-de>main. 

If  the  ground  is  as  high  as  50  feet  and  more,  above  the  level  of  the  sea,  that 
description  of  work  should  l)e  avoided,  as  the  summit  of  the  tower  is  too  high,  even 
if  sunk  12  feet  with  a ditch  and  countcrscar]) ; but  a small  work  for  two  or  three 
guns  enclosed  by  a ditch  vrill  be  preferable. 

VSlien  there  is  a large  or  considerable  open  coast  to  defend,  several  batteries  will 
be  required  to  produce  a cross  fire,  not  exceeding  4000  yards  from  each  other,  each 
battery  containing  five,  seven,  or  nine  gims,  according  to  the  nature  and  importance 
of  the  coast  to  be  defended. 

The  nature  of  the  ordnance  should  consist,  when  there  is  a choice,  of  one  or  two 
56*pQunders,  as  local  circumstances  dictate ; and  the  8-inch  gnn  of  50  cwt.,  and  32- 
pounder  long  gun,  with  a howitzer  on  the  keep  or  interior  work,  but  this  last  corres- 
})onding  in  calibre  with  the  guns.  The  supply  of  ammunition  and  stores  to  coast  bat- 
teries is  usually  in  the  pn)]iortion  of  50  rounds  per  piece  for  works  of  least  importance, 
and  lUO  rounds  for  (he  principal  hattcries.t 

The  next  point  which  should  be  considered,  is  that  booms  are  necessary  for  the 
protection  of  harbours  and  rivcrs..»Sec  * Boom,*  an4l  * Demolition  * of  Boom. 

No  battery  or  batteries,  however  strong,  can  stop  or  prevent  any  ship  of  war  or 
steamer  entering  a harlmur  when  the  navigation  is  free  and  the  course  is  nearly 
direct,  if  the  ckoo*ei  her  oicn  time.  As  examples — the  conquest  of  Cura^oa  is  one 
upon  a small  scale,  and  the  passage  of  the  Dardanelles  another  upon  the  largest. 


* lATfrr  towen  sre  eipensiTe  in  propordon  to  tbeir  meuia  of  offeon,  but  neccusry  in  particular 
lituationa,  m whrn  the  apsee  U very  •mall,  or  the  poaition  entirely  inlated. 

Id  rryard  to  Umera,  it  will  be  found  that  a battery,  with  the  faces  directed  on  the  point  required, 
and  cloaed  at  the  rear  by  a loopboled  barrack,  the  whole  ■urrounded  as  much  aa  poaaihle  by  a ditch 
and  will  contain  more  ^una  and  men  than  a Urge  tower,  and  at  leaa  coat. 

Towers  may,  hosrevrr,  be  uaed  to  great  advantage  in  some  situatiuns,  aa  on  narrow  points  of 
shingle,  or  sand,  or  roeks,  &e.,  or  in  commanding  an  entranoc  or  strait  when  they  are  left  to  their 
own  defence. —G.  J.  H. 

t In  the  disposition  of  batterirs,  it  may  be  well  for  the  convenience  of  the  Scrrice.  in  the  necessary 
tupplira,  to  place  them  in  masses. 

Guos  hare  hern  sometimes  placed  In  every  situation  where  a fnm  eouM  be  useful,  without  suflieient 
regard  to  the  senrice  of  them,  or  the  communicatiuna  with  thsa..— G.  J.  U. 
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APPENDIX  I. 

PLATFORMS. — TRAVBR8IKG,  IRON.* 

The  positions  of  these  on  works  hare  been  regulated  bv  Master  •General  and 
Board’s  onler,  9th  March,  1810,  with  regard  to  iron  gtin  carriages; — “to  be  placed 
in  such  parts  of  fortifications  as  are  least  exposed  to  the  enemy’s  fire ; and  in  scr 
batteries  to  which  heavy  ships  cannot  approach  nearer  than  1000  yanls.”t  The 
splinters  of  even  a wrought  iron  carriage,  at  the  usual  distance  from  each  other  on 
lioard  ship,  will  destroy  at  least  the  two  next  l)eyond  it.J  Wooden  platforms,  as  well 
as  carries,  should  always  be  in  store  to  replace  those  of  iron  in  case  of  attack ; the 
chief  merit  of  these  last  lying  in  economy  and  durahility. 

Figures  1,  2,  3,  4,  Plates  II.  III.,  give  the  details  of  the  regtilation  iron  traversing 
platforms  from  18-poundcrs  to  32-pounders  inclusive  ;§  the  width  between  the 
trucks  of  all  these  carriages  being  the  same,  to  suit  the  platforms:  these  lost 
“ may  be  adapted  for  front,  centre,  and  rear  pivot;  aud  are  so  constructed,  that  hy 
moriug  or  reversing  the  bar  that  extends  from  the  front  pivot  point  to  the  half 
distance  between  it  and  the  rear  one,  and  by  the  alteration  of  the  legs  above  the 
tnicks,  tlipx'  may  l)e  made  to  traverse  in  any  direction ; and  any  alteration  may  l>c 
made  that  is  required  in  the  position  of  a traversing  )K>int  between  the  front  and 
rear.” — “ This  must  be  done  when  the  carriages  are  put  together  in  the  Royal  carriage 
department  at  Woolwich,”  and  this  point  must  be  stated  in  the  demands. 

There  arc  yet  old  gun  carriages  in  the  Service,  with  the  trucks  closer  in  the  front 
than  rear;  and  this  must  be  seen  to  in  receiving  reports,  especially  from  detached 
posts,  when  these  platforms  are  required. 

In  addition  to  the  above  three  modes  of  traversing,  there  is  traversing  on  the 
middle  of  the  length  (not  centre  Iwtween  trucks)  of  the  carriage,  which  requires  two 
curbs:  this  seems  not  to  have  been  at  first  contemplated  for  iron  platforms,  but  has 
been  since  carried  into  execution.  This  pattern  must  be  specially  applied  for. 

When  the  thickness  of  the  parapet  admits  of  it,  these  platforms  are  fixed  with  the 
fore  end  (GG,  Plates  II.  111.)  flush  with  the  interior  face  of  the  parapet,  and 
having  a circular  indent  one  foot  deep  in  front : the  true  radius  of  this  arc  wiU  be  the 
distance  from  G to  the  pivot  -f  1 foot. 


The  several  radii  of 
the  indent  will  be 


Pivot  at  front. 


Centre. 

r 6” 


Mid-length. 

9'  0” 


Rear. 
12'  0" 


It  must  be  remembered  that  the  gun,  when  much  depressed,  runs  a great  risk  of 
being  dismounted,  on  recoiling,  by  the  lower  part  of  the  muzzle  catching  on  the 
interior  crest  of  the  parapet,  if  not  raised  suflicicutly  al>ove  it.  This  may  be  avoided 
when  any  depression  is  necessary',  by  taking  care  that  the  crest  of  the  parapet  shall 
be  one  foot  below  the  trunnion. 


* Strictly  speaking,  rSi«  sobject  Iwlongs  to  vol.  ti.,  but  it  has  bren  added  to  ‘ Defence  * for  the 
con\Tniencc  of  haring  it  in  the  same  volume  as  * Artillery'  ami  ‘ Carnage,'  to  both  of  which  it  stands 
closely  related.  For  the  same  reason  notices  would  have  l>een  given  on  Shot  Furnaces ; hut  at  this 
moment  the  decision  of  anthority  res|>ecting  certain  important  improvemenU  therein  has  not  been 
received.  Therefore  rfde  * Furnace.' 

y Confirmed  by  M.  G.  and  B.  O.,  Minute  on  Artillery  Talde  E.,  Ranges  of  Iron  Ordnance,  XVnd 
January.  1S44.  H 
as 

t Experiments  at  Woolwieh,  in  1934.  on  Perring's  wrought  iron  carriages. 

4 In  TSble  R.  U is  stated  that  the  6a-pounder  can  also  be  mounted  on  a traversing  platform,  hut 
whether  the  platform  it  woo<l  or  iron  is  nut  specified ; and  doubts  exist  as  to  the  sulliciency  of  the 
Utter  to  stand  Cbe  severe  action  (d  the  guns. 
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**  Iron  gun  canru^s  and  platfonns  arc  tu  l>e  coat«d  with  anti-corrosion  eTCiy  two 
years,  and  not  painted/' — t'ule  'Anti-corrosion/ 

For  weights  and  prices,  vide  * Carriage/  Tabic  XV. 

The  different  kinds  of  traversing  pUtfurms  most  likely  to  be  required  arc  given  In 
Plates  I.  II.  III.  IV.  V.  and  VI. 

No  regulation  exists  as  to  the  proportion  of  wooden  carriages  or  wooden  traversing 
platforms  that  are  to  be  kept  in  store  in  case  of  attack  (see  Note  ‘ Artillery  Table ' E.): 
it  must  depend  not  only  on  the  greater  or  less  liability  to  hea^7  direct,  and  enfilade 
fire,  hut  on  the  durability  of  the  timber,  whiclt  varies  greatly  with  the  climate  and 
with  the  power  of  the  material  to  resist  weather,  both  aa  to  natural  capability  and 
proper  protection  by  seasoning  and  painting,  as  well  as  to  the  extent  of  exposure. 

Further,  in  the  selection  of  either  wood  or  iron  traversing  platforms,  not  only  such 
considerations  as  the  above  (which  are  of  especial  weight  in  tropical  climates)  should 
be  taken  into  account,  but  likewise  the  immediate  circumstances  of  the  times,  and 
place,  which  influence  the  likelihood  of  war  or  peace  generally,  particularly  if  under 
any  circumstances  the  point  may  be  expected  to  be  suddenly  attacked:  in  such 
instances  the  wooden  platform  is  preferable,  as  more  generally  manageable,  and  in- 
comparably  less  liable  to  accident:  the  mere  fall  of  the  heavier  pieces  of  the  iron 
platform  is  enough  to  ruin  them  irretrievably : not  so  the  wooden  platform,  the 
repairs  of  which  generally  lie  w ithin  the  compass  of  colonial  resources,  and  which 
may  I)C  made  on  the  spot  in  most  cases ; but  those  of  iron  can  only  be  obtained  from 
England  on  demand. 

Memoranda  by  on  old  Artillery  Officer. — The  blocks  and  tacles  formerly  used 
in  working  traversing  platforms  have  betm  done  aw  ay  with,  and  thereby  much  of  the 
efficiency  of  the  platform  itself,  as  to  accurate  and  rapid  firing  at  a ebip  in  mofi<m, 
has  been  lost.  In  reference  to  open  batteries,  these  tacles  were  infinitely  better,  in 
this  respect,  than  the  handspike,  and  should  always  be  in  the  hands  of  the  artillery- 
man as  part  of  the  battery  equipment,  proper  ring. bolts*  being  fitted  for  this 
purpose.  In  small  towers,  where  the  space  is  confined,  the  handspike  may  be 
preferable  to  the  block  and  tacle.  The  gunners  should  be  invariably  drilled  to  load 
overAand,  and  thus  avoid  unnecessary  exposure;  a lock  and  laniard  fitted,  and  the 
gun  fired  at  the  right  moment  in  a way  that  never  can  l>e  done  when  the  movement 
is  the  irrcgttlar  jerking  one  given  by  handspikes. 


APFSNOIX  It.f 
sanvicK  sun  lbs  cOtbs. 

La  flotte  et  I’anuM  de  terre  sont  charges  de  la  d^ense  mobile. 

Let  b&timents  a vapeur  ct  les  flotillcs  arm^  d’obusiers  sont  particuUcrement  propret 
a la  defense  des  cotes. 

Des  corps  de  troupes  r6unis  dans  des  centres  d'action  se  tiennent  prets  k se  porter 
sur  les  points  menac<^,  des  batteries  mobiles  d’obusiers  de  16^  et  12%  suivant  les  lo- 
cality's, pretent  leur  appui  k ccs  corps. 

Un  service  rapidc  dc  signaux  est  ^*tabli,  avec  les  ressources  locales,  entre  les  biti- 
ments,  les  vigiea,  les  troupes  mobiles  et  les  batteries  permaneotes. 

L'ordonnance  du  3 Janvier,  1843,  determine : que  dans  les  ports  militaires,  1'armoc 
dc  mcr  sera  chargde  spc^ialcment,  sous  les  ordres  du  commandant  des  forces  dc  terre. 


* Vide  Plate*  V.  VI.,  where  ring-bolt*  to  cotreapond  are  abewn  also  on  the  coda  of  the  platform 
aa  tiriginally  conalrurtctl. 

t KiiracU  from  ‘ Aide-Memoire  k I'uaagc  de«  Officier*  d’ArtiUerie,'  2nd  cd.  p.  403. 
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de  rarmement,  du  service  et  de  la  garde  de  batteries  qui  ont  une  rue  directe  sur  Ics 
ports,  sur  lea  rades  uitcricures  adjarcntcs  a ces  ports,  sur  Ics  passes  et  goiilets  con- 
diiisant  aux  rades  intcVieures,  toutcs  les  fnts  qur  les  omTagrs  auxqiiels  appartiendront 
ces  batteries,  n’interesseront  pas  princi]ialciiient  le  systcme  de  la  d^ense,  du  cdte  de 
terre,  de  la  place  et  de  scs  dependanccs. 

Ijc  personnel  des  batteries  permanentes  condos  au  senice  de  terre  est  foumi  par 
rartillerie,  les  antrrs  troupes,  les  canonniers  veterans,  la  garde  Rationale,  les  brigades 
de  douane,  ou  d’anciens  canonniers  pris  dans  la  population  des  cotes,  it  raison  de  b 
homnies  par  piece,  dont  un  pointeur  excrc^. 

Les  ouvrages  de  la  d^ense  pcrmanente  sont  dirisds  en  3 classes,  suivant  leur  im* 
portance. 

1**  C’josse.-^ Ouvrages  destin^  a la  defense  des  ports  mititaires,  des  grands  ports 
marchands  et  des  points  principaux  des  iles. 

Cette  fortification  se  compose  de  forts  exterieurs  capables  de  rnister  ii  des  attaques 
idgulicres  ou  d’eni]tccher  an  bombardement,  et  d'une  enccmte  continue,  suitisaute 
centre  une  attaque  de  vive  force. 

2*  CUme. — Ouvrages  qui  protogent  lea  mouillages  et  lei  pastes  propres  aux 
escadres  de  guerre.  Ils  consistent  dans  un  s>'stcue  de  forU  ou  de  batteries  se  rat> 
taebant  aux  places. 

3*  CloM$e. — OuvTages  qui  defendent  les  petits  ports  du  commerce,  les  mouillages 
propres  aux  batiments  marcliandi,  les  refuges  de  la  narigation  cuticre.  11s  sebonicnt 
i des  batteries  avec  r/^uits. 

Cette  classification  regie  lea  approvisionneroents  des  batteries ; elle  ne  determine  pas 
d’une  manierc  absolue  leur  armcment,  qui  est  subordonn^  a des  circoiutances  diverees, 
non  plus  que  la  force  de  leuni  r^ails,  ^galement  variable. 

L’arTDement  des  batteries  est  regl^  d’apres  la  force  des  blltiinenU  qu'eltcs  peiivciit 
avoir  it  com1>attrc,  laqucllc  depend  de  la  nature  de  la  cute,  et  princi|)a]enient  de  la 
profondeur  de  I’eau. — Le  tirant  d’eaii  des  hdtiments  dc  guerre  est  a peu  prn,  savoirt 
Vaisseaux  de  74  a 120  canons,  7*”  5 a 9* 


Fn-gates  de  44  k 60  „ 

6 k7 

Batiments  de  24  . . . 

. 5 

16  . . . 

. 4 

10  . . . 

. 3 

Les  canons  dc  30  * et  obusiers  dc  22‘  f de  la  marine  snnt  employe  i combattre  les 
b&timents  cn  mtrchc,  jusqu’it  la  distance  efficace  de  2400  metres.  Les  canons  cum- 
mencent  le  feu  a boulet  picin;  on  continue  ^ tirer  Ics  projectiles  crctix.  Les  inortiers 
de  32*  t marine,  dont  la  port^  I’etend  a 4000  metres,  sont  rnerv^  centre  les 
mouillages.  11  rdsulte  de  rcxp^rience,  qu'une  batterie  de  4 pieces  de  gro«  calibres  a 
I’avantage  sur  un  vaisscaa  de  120  canons. 

Les  projectiles  ricochent  mieux  sur  I’ean  qne  sur  la  terre  et  perdent  peu  de  leiir 
force ; ils  peuvent,  api^s  avoir  ricoch<i,  traverser  it  1 200  metres  le  flanc  d'un  vaisseau 
de  baut  bord.  Les  projectiles  creut  qui  punetrent  dans  lei  tiordagcs  au-dessous  dc  la 
ligne  de  fiottaison  causent  de  larges  voies  d’eau  par  leur  explcttion.  ('Epreuves  de 
Brest.  1824.) 

La  hauteur  k donner  k la  batterie  au-dcssus  du  niveau  de  la  mer,  est  de  1 0 a 1 5 
metres.  On  doit  se  rapprochcr  autant  que  possible  de  ces  limitcs,  la  1**  ^nt  ntVes* 
saire  pour  ntettre  la  batterie  a I’abri  des  inondations  dans  les  gros  temps;  U 2*  per> 
mettantle  ricochet  jusqu'a  200  metres  et  suffisant  pour  ^viler  celui  des  vaisseaux,  qui 
part  de  5 & 6 metres  au  plus  au-dcssus  de  I'eau. 

La  hauteur  de  la  batterie  se  prend  de  la  Crete  intcrieure  de  son  parapet.  Elle  »e 
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compose  de  son  t^cvation  au-4e&sus  des  plus  hautes  m trees  et  de  U quantile  variable 
dont  la  tner  sc  trouve  au.dcsaous  dc  cc  niveau  au  moment  du  tir.  Ces  variations,  qui 
sont  incgales  pour  les  difi’erents  points  d'uiie  mC-nie  cote,  et  qui  changeot  d’un  jour  a 
Tautre  pour  le  mcme  point,  peuvent  s’clever  jusqu’ii  12  metres.  II  importe  de  les 
bien  conoaltre  pour  fixer  la  position  de  la  battcrie. 

Tirer  de  plein  fouct  a la  dottaison ; si  le  coup  est  uu  {>eu  bas.  le  ricochet  Tamene 
sur  le  bdtimeut.  Ne  tirer  dans  les  manoeuxTes  qu’avec  dcs  fusils  de  re ru part.  On  ne 
fait  plus  usage  du  tir  a boulets  rouges.  Si  Ton  a atfaire  a plusieurs  hStimeuts,  diriger 
toutes  les  pieces  dc  la  battcrie  sur  celui  qui  se  trouve  le  plus  a portt«. 

Conuaitre  exactemeut  tes  distances  de  tous  les  points  remarquables,  et  I’afficher 
dans  le  magasin  au  materiel  et  dans  le  corps  de  garde,  adn  dc  pouvuir  ^valuer  celles 
des  batiments. 

Pointer  une  bouche  k feu  dc  but>en-blanc  sur  la  ligne  dc  dottaison  et  la  faire 
toumer  ainsi  poiotce  sur  sa  plate-forme  horizontale,  pour  rapporter  la  direction  du 
ravon  xisuel  it  des  objets  de  la  cdte  dont  les  distances  soot  connues ; avoir  egard  dans 
cette  operation  a la  hauteur  actuelle  de  la  mcr. 

Obsener  les  ricochets  sur  I'eau. 

Tirer  & balles  but  Ics  dcbarqueinents. 

Tcnir  cu  barils  ou  caisses,  derricre  I’abri  de  la  batteric,  i charges  par  bouche  It  feu, 
quelques  projectiles  empil^  & gauche  et  en  arriure  de  leurs  bouches  a feu,  les  bombes 
et  obus  I’ccU  en  bas ; Ics  boute-feu  allumi^  en  nombre  suffisant. 

Se  gardcT  avec  soin  contre  les  surprises,  surtout  la  nuit ; observer  tout  ce  qui  se 
montre  en  mer  ou  sur  la  cdte  ; etre  attentif  it  tous  les  signaux. 

Veiller  a la  conservation  du  matmel  avec  tous  les  soins  conveuables;  a^rer  lea 
magasins  dans  lea  temps  secs;  faire  mouvoir  tous  les  jours  lea  chaasia  d’adfut. 

Les  uhusiers  de  caiiipagnc  ou  de  niontagpe  sont  destin^-s  a agir  contre  les  diHiarquc* 
nients;  Ics  enterrer  a demi,  s’il  est  possible,  pr^  du  rivage,  donnant  un  feu  rasant  et 
prenant  Ics  cbaloupcs  en  danc.  11s  tirent  it  obus  contre  les  embarcations,  a balles 
contre  les  troupes  dt'barquees. 


A'bm^re  d'kommei  n/ceuairet  au  lerrire  dfi  diver$ea  bouehea  a feu. 


Canons  de  si^e  .... 

7 hommes. 

Obusicn  de  si^  . . . 

5 » 

Can.  sur  alfkt  de  pi.  et  cdte 

5 » 

Mortiers  do  32'  et  27'  . . 

5 

Mortiers  de  22'  et  15'  . . 3 hommes. 

Pierriers 5 „ 

Bouebes  & feu  de  campagne  8 „ 

Obusiers  dc  nioutagne  . . 6 „ 


In  addition  to  the  above,  and  to  the  suggestions  in  the  text  as  to  the  heights  of 
batteries  above  the  sea  level,  the  following,  from  the  same  work,  is  given  as  laying 
down  an  important  principle. 

**  Nous  crovons  qu*il  convient  d’^tablir  des  prindpes  qui  ne  sont  pas  encore  assez 
coanus,  sur  remplacement  des  batteries  de  cdte.  Les  boulets  ricochent  sur  I'eau 
mieux  que  sur  terre,  et  tous  les  ricochets,  sous  2 ou  3 degrds,  font  perdre  peu  de 
force  aiix  gros  boulets.  Ceux  de  24,  sous  4 degres,  conservent  encore  plus  de  force 
qu’il  ne  faut  pour  per^er  le  danc  d'un  vaisseau,  tel  fort  qu’il  soit,  k 300  toiscs  et  plus ; 
ainsi  toutc  battcrie  qui,  par  son  peu  d’^l^vation,  sera  expose  k I'^goOt  dea  ricochets 
d’un  vaisseau,  recevra  tous  sei  coups  trainans  qui  lui  feroiit  encore  beaucoup  de  mal ; 
et  toute  battcrie  qui  sera  assez  dev^  pour  tirer  k bonne  portce  sur  un  vaisseau,  sous 
Tangle  de  4 a 5 degr^,  lui  fera  tout  de  mal  possible,  puisque  Ics  boulets  trainans  de 
la  batterie  iront  tous  au  vaisseau ; mais  ceux  partant  du  vaisseau,  qui  est  plus  bas  que 
la  batterie,  ne  pourront  ricocher  assez  haut  pour  monter  jusqu'k  elle,  si  die  a la 
hauteur  supposce  d-dessous." 
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TABl.E  I. 

pTOpwtum  of  Ammunition  and  Storn  at  100  Rounds  per  Piece,  for  the  Armament  of  Coast 
Defenctt  under  ordinary  circuinstances. 


,1 

2 

a 

a 

i 

.a 

i 

i 

i 

§ 

a 

3 

■o 

a 

a 

ti 

•z 

s 

o 

.a 

1 

i 

■s 

s 

a 

C. 

i 

_e 

.5 

Stofva,  he. 

■S 

2 

2 

<4 

S’ 

2 

2 

Handspikes 

J common 

1 roller ; two  for  each  piece 

6 

6 

6 

6 

4 

* 

4 

4 

4 

4 

4 

on  traversing  platforms. 

Haodcrow  levers,  6 feet  j a small  pro-  1 

portion  in  a battery J 

Iron  crows,  5^  feet;  ditto  .... 

2 

2 

2 

Sponges,*  with  staves,  &c.,  complete  . 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Staves,  sponge,  s)iare 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

] 

1 

Ladles,  cop|>cr,  with  staves  .... 
Cartouches,  leather,  large  .... 

1 

1 

1 

1 

1 

1 

] 

1 

1 

\ 

Clippers,  portfire  

1 

1 

1 

1 

1 

1 

10 

10 

10 

10 

10 

10 

10 

10 

Hammers,  claw,  small 

1 

1 

1 

1 

1 

1 

1 

Heads,  spare 

f rammer 

\ sponge 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Homs,  powder 

1 

1 

1 

1 

1 

1 

1 

Irons,  priming,  long,  sets 

1 

1 

1 

1 

1 

1 

1 

1 

Vent, 

dts  . 

1 

1 

I 

1 

1 

1 

1 

1 

Linstocks  with  cocks 

1 

1 

1 

1 

Hammers,  detonating,  vtith  laniards  . 

1 

I 

] 

1 

1 

\ 

1 

i 

1 

iron,  spare 

vents  

Punches  for 

1 

1 

1 

1 

1 

1 Spikes,  common 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Tam  peons 

.. 

1 

1 

! Thread,  pack  in  ths 

i 

i 

i 

* 

i 

i 

i 

i 

i 

i 

1 

i 

UK) 

100 

100 

100 

100 

100 

Ammunition  and  Laboratory  Stores. 

Shot, 

80 

100 

80 

5 

5 

5 

10 

10 

10 

Shot  • 

case 

5 

5 

5 

20 

20 

poun 

10 

10 

10 

10 

d,  rounds ; for  mortars,  ac- 

cording  to  circumstances. 

Wooden  bottoms  for  pound  shot;  ditto 

Shells 

1ft 

90 

70 

70 

95 

95 

100 

■ 

5 

5 

. r 

charge,  flannel  or  paper,  1 
with  flannel  bottoms  J 

100 

100 

100 

100 

100 

100 

100 

100 

100 

1 for  i 

15 

** 

90 

70 

70 

flannel  \ spherical  . . 
composition,  proportions ; 

5 

5 

5 

5 

20 

20 

Valendennei 

according  to  circumstances. 

Gunpowder' 

large  grain,  whole  barrels  I 
90  tbs.  each  . . . J 

HI 

II 

9 

■•1 

lOi 

6 

2t 

17 

n 

n 

1 

mealed,  fhs 

1 

1 

* Add  nuw,  thf  like  mimher  of  numnert  with  »Uvn. 
t Only  if  flmt  luck*  axe  lued. 
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TABLE  I. — Confmutd. 


i 

1 

1 

^ i 

1 

d 1 

■S 

i 

•o 

a 

S 

a 

1 

a 

i 

ji 

1 

1 

B 

1 

o 

y 

t 

y 

s. 

1 

i: 

[ 

M 

e 

1 

ja 

e 

ja 

.9 

■8 

.9 

t 

Stores,  Ac.  | 

ce 

<o 

5 t 

» 1 

o 

CO 

"S 

2 

i 

17 

.. ! 

100 

77 

77 

10.^  105 

110 

1 fL'3  . , 

5 , 

5 

5 1 

& 1 

20 

20 

5 ; 

5 

5 

5 

20 

20 

1 spherical  J 1 B ■ ■ 

5 

5 : 

5 

5 

20 

20 

[cwe^liull  uncut  . . . 

5 

5 

5 

20 

20 

Purtfires 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

Tul>e9,  brass,  fixed  * ...... 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

%»  * u r slow,  yards 

quick,' leugths 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

30 

10 

10 

10 

10 

180 

180 

180 

190 

190 

200 

1 

1 

1 

1 

Barrels,  budge 

Boxes,  tin,  with  straps  r black  . . . 

i 

1 

1 

J 

1 

J 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Boxes,  tube  (in  pockeU,  leather)  , . 

1 

1 

1 

1 

1 

1 

1 

Compasses,  paira 

1 

1 

1 

1 

Engines  for  drawing  ftues  .... 

1 

1 

Files,  3>square 

1 

1 

f 

1 

1 

1 

1 

1 

1 

Funuel.  looting  mortal.  . . . 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

Knives,  cutting 

1 

1 

1 

1 

1 

i 

i 

1 

1 

Mallets  and  setters 

1,2 

1,2 

1,2 

1,2 

1.2 

1,2 

1.2 

1,2 

1,2 

1.2 

Measures,  copper,  for  powder,  4 tbs.  1 

1 

1 

1 

1 

1 

to  1 oz.,  sets j 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

Perpendiculars  ........ 

1 

1 

1 

Pincers,  fuze,  iron,  pun  ..... 

1 

1 

i 

1 

1 

1 

1 

1 

1 

1 

Plummets,  lead 

. , 

1 

1 

Quadrants,  brass 

1 

1 

1 

1 

1 

1 

Diagonal  scales 

.. 

1 

1 

1 

1 

1 

1 

Saws,  tenon 

1 

1 

1 

1 

i 

1 

1 

1 

1 

1 

I 

1 

Scissors,  pairs 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Scales,  copper,  with  beams,  pain  . . 

.. 

1 

1 

1 

Serapen  for  shells 

1 

1 

1 

1 

1 

1 

Screws  for  drawing  corks  .... 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Sticks,  portfire 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

.Sheep skins  

.. 

1 

1 

1 

'Thumbstalls 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

1 

Weights,  brass,  4 piles  .... 
Wonted,  oz. 

1 

1 

i 

1 

{ 

1 

1 

1 

1 

1 

1 

1 

* Add  190  dctonktins  tulm  for  eftrh  irun  OT  howitxero  . . . 

. ^ , V •*  iwtnUy  ofderffd. 

t Tuifrcnt  scur«,  wnod.  1 for  each  ^id  or  bowitzrr,  J 

I Brarcrt,  &c->  for  c&rrjing  hot  »ho(,  are  considered  a*  belonginit  to  the  Furnace  Equipment. 
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TABLE  II. 

Shetring  the  principal  Hcighh  gf  {he  Guna  of  Shipping  above  the  %cater. 


R&te. 

ClMi. 

Mriaht  of 
qiuut«r- 
drrk  shove 
the  ses. 

Hciftht  of 
aun-drek 
above  ibe 
MW  when 
it  carries 

gUDS. 

Hrifcbt  of 
nuuQ'top 
sbove  the 

ses. 

Remarks. 

ft.  in. 

ft. 

in. 

ft. 

in. 

1 

1st 

120 

26  0 

4 

0 

89 

0 

,, 

104 

25  6 

3 

10 

87 

6 

2nd 

90 

19  6 

5 

0 

86 

0 

„ 

84 

19  6 

5 

0 

86 

0 

Main-top  large  enough  to  carrv 

80 

19  9 

5 

0 

86 

3 

a carrouade. 

3rd 

74 

18  10 

4 

0 

78 

6 

Razee 

00 

14  0 

7 

0 

77 

6 

, 

15  6 

8 

0 

HO 

0 

r 

36 

13  6 

6 

6 

71 

0 

S 

41 

11  8 

3 

0 

69 

0 

1 » 

26 

12  3 

5 

6 

64 

6 

t & 

28 

11  6 

3 

3 

52 

6 

<S|. 

18 

— 

6 

0 

52 

0 

£*S 

,, 

— 

6 

0 

52 

0 

16 

5 

0 

52 

6 

•c 

„ 

— 

5 

3 

51 

6 

10 



5 

9 

48 

6 

Steamer 

— 

11 

9 

79 

0 

— 

11 

3 

72 

G 

— 

9 

6 

60 

6 

— 

6 

2 

42 

8 

Column  4.— The  great  variation  in  heights,  as  given  in  this  column,  arises  from  the 
difference  between  the  old  and  new  principles  of  construction,  in  which  last  it  is  a 
main  point  to  keep  the  guns  as  high  out  of  water  as  possible. 

Column  5. — Given  in  consequence  of  the  effect  produced  at  Algien  in  enfilading  (at 
close  quarters)  a thitherto  troublesome  battery  by  hoisting  a carronade  into  the 
niain-top  of  a line-of-battle  ship  that  from  its  position  w as  thus  enabled  to  rake  the 
work  most  effectually. 


DEFILADE. 

In  Plan — the  direction  given  to  the  faces  of  a work,  or  to  the  lines  of  an  approach,  to 
avoid  enfilade. 

In  Section — and  with  reference  to  Permanent  Fortification,  it  implies  the  arrange- 
ments for  preventing  unnecessar}'  exposure  of  the  exterior  and  interior  of  works : 
to  carry  out  both  in  conjunction  is  frequently  an  anomalous  task. — Vide  * Com- 
mand,’ p.  226 ; and  vol  U.,  to  which  this  part  of  * Defilade  * properly  belongs. 

In  Section — and  with  regard  to  Field  Fortification,  where  exposure  of  the  escarp  is  in 
general  of  little  eonscqucoce,  the  task  is  comparatively  simple  ae  far  ae  it  itpraC’ 
ticablei  for,  with  the  utmost  skill,  it  will  at  times  become  a problem  admitting 
only  of  a partial  solution. 
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To  defilade  a Reld-work,  then,  is  merely  so  to  arrange  the  heights  of  the  different 
parts,  that  the  enemy  may  not  be  able  to  see  into  it ; and  this  is  more  appropnately 
and  expeditiously  effected  by  the  eye  and  a few  poles  and  profiles,  than  by  resorting 
to  theoretical  and  scientific  proceedings, — though  these  last  arc  generally  inilis- 
pensablc  in  considerations  of  Permanent  Fortification. 

Defilade  in  plan  requires  no  comments : as  to  that  in  section,  works  should  be 
defiladed  against  musketry  within  400  yards;  and  a^nst  artillery,  within  1200 
yards ; for  although  this  may  he  considered  random  practice,  it  ^till  nevertheless  keep 
the  garrison  in  a state  of  constant  disquietude. 

A work  may  require  defilade  either  from  a plain  (A,  fig.  1)  below  it;  or  from 
a height  or  heights  (B)  above  it;  or  from  a height  or  heights  (A,  fig.  6)  ad* 
jacent. 


Fig.  1. 


With  regard  to  fig.  1,  and  exposure  from  A or  B,  in  either  case  the  nearest  parapet 
to  the  enemy  (n,  fig.  2)  must  l>e,  as  far  os  possible,  able  to  screen  the  space  to  be 
concealed,  so  that  the  line  of  fire  (A  a)  may  not  go  less  than  about  3 feet  over  the 
head  of  the  man  (i)  on  the  opimsite  side  of  the  work.  If  this  cannot  be  done  from  a 


Fig.  2. 


too  great  command,  as  from  B,  a parados  (e)  becomes  necessary, — still  affording  an 
equal  cover  to  b,  though  leaving  much  of  the  space  (ne)  unprotected.  In  case 
of  defilade  from  musketry  only  (fig.  3),  the  parados  may  be  of  two  rows  of  plank  and 
earth  between,  or  of  timber  only : the  scantling  may  in  some  degree  depend  upon  the 
height,  hut  more  on  the  nature  of  the  wood  and  the  distauce  from  the  enemy.~-ride 
* Barricade,'  p,  126,  and  * Penetration.* 
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Pig.  3. 


When  the  other  lines  of  the  work  are  liable  to  enfilade,  either  from  the  plain 
below  or  the  heights  above  or  adjacent,  the  best  application  of  traversea  must  be 
made  (hat  circumstances  will  permit.* 

Thus  far  relates  to  the  Amplest  case — that  of  defilade  against  a single  height ; and 
with  the  simplicity,  it  often  happens  that  the  complete  practicability  disappears.  The 
problem  becomes  more  or  less  impossible,  when  it  has  reference  to  more  heights 
(A,  B,  fig.  4)  than  one,  more  or  less  surrounding  a work  as  well  as  commanding  it. 


Fig.  4. 


Thus,  to  prevent  EP,  CE,  DP,  from  being  taken  in  reverse  from  AB,  the  parados  (a,  h.  r) 
are  as  indispensable  as  the  traverses  along  CE,  DP,  to  give  some  protection  from 
enfilade.f  And  in  fig.  5,  where  an  old  bridge  has  to  be  secured  at  all  risks,  at  the 


* Several  of  these  figure*  are  wHiiewhat  cariicatored,  horn  «aot  of  space  to  giro  them  in  true  pro- 
portion. 

t Plared  as  CDKF  is  with  rrfrsrd  to  A and  B,  one  side  is  taken  in  rcrerac,  and  two  are  enfiladed ; 
but  it  would  be  still  worse  to  turn  the  salients  towards  the  hilb,  for  then  two  sides  sronld  be  seen  in 
rererae.  and  the  rest  enfiladed.  Hence,  in  such  eaaes,  a bee  should  be  presented  to  the  enemy  rather 
than  an  angle.  If  the  work  be  an  oblong,  a long  aide  should  be  turned  towards  A and  B rather  than 
a short  one.  as  the  defilade  becomes  easier  thereby.  With  regard  however  to  such  a ease  as  fig.  5, 
it  matters  little  whether  the  work  presents  the  front  a to  A,  or  the  salient  to  B.  What  would  Ite 
an  adrantage  under  other  circumstance*  in  having  sorb  a front  as  «,is  here  rendered  almost  nominal 
by  the  direct  fire  from  A,  and  that  in  reverse  from  B. 
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mouth  of  ft  valley,  of  which  the  two  side*  (A,  B)  cannot  be  kept  free  from  the  enemy, 
— it  aeeniB  that  nothing  remains  to  be  done  but  to  double  the  works  by  the  two 
conformable  parados  in  addition  to  such  traverses  as  may  be  necessary.  It 

is  true  that  neither  of  these  positions  are  of  common  occurrence,  and  would  be  very 
objectionable  were  it  practicable  to  avoid  them ; but  such  instances  are  within  the 
limits  of  possibility,  and  illustrate  the  case  where  complete  defilade  is  out  of  the 
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question,  and  where  work*  become  bo  encumbered*  with  travcTses  and  parados 
to  effect  it,  as  to  loec  much  of  their  efficienc;*.  Also,  with  reference  to  fig.  6,  (in 
which  it  is  also  to  he  supposed  that  so  very  objectionable  a tracing  has  Wn  un» 
avoidable,)  defilade  becomes  of  little  use  to  the  parts  above,  or  on  a level  with  A; 
and  of  still  less  to  those  below  it,  although  every  thing  possible  should  >)e  done, — 
such  as  raising  the  shorter  faces  (o,  a),  adding  traverses  (d,  d),  &c.  The  works  and 
the  ground  immediately  in  rear  of  aa,  id,  are  barely  screened ; and  the  interior 
space  (B)  remains  generally  exposed. 

Wlicn  works  are  placed  within  range  of  heights  by  which  they  are  commanded, 
the  choice  of  outline  should  be  principally  attended  to;  for  among  the  different 
tracings  which  may  be  used,  some  will  lic  much  more  easily  defiladed  than  others. 

**  The  choice  of  a position  to  be  fortified,  as  well  as  the  particular  method  of 
occupying  it  by  continued  lines,  or  by  lines  with  intervals,  is  therefore  a matter  of 
very  great  importance.  If  any  of  the  heights  commanding  a position  cannot  be 
occupied,  epaulemrnts  may  then  l>o  thrown  up,  50  or  60  yards  in  rear  of  the  lines,  to 
cover  the  troops  intended  for  their  defence. 

“ It  is  in  general  not  possible  to  plac^  all  the  crests  of  continued  lines  in  the  same 
plane  of  defilement ; they  should  then  be  divided  into  parts,  separated  by  traverses, 
each  part  having  reference  to  its  own  planes  of  site  and  defilement.'*  f 

Id  laying  out  such  a work  as  shewn  in  fig.  2,  either  the  height  of  the  crest  a,  or 
that  of  A 3 feet,  must  be  assumed  to  commence  with,  and  as  the  regulating  dimen> 
aioD.  If  the  hill  (A)  be  accessible,  then  by  holding  up  a pole  at  i,  with  a short 
cross-piece  marking  the  intended  height  of  £ + 3 feet,  the  line  drawn  from  that  point 
to  the  height  of  the  eye  at  A,  intersecting  a pole  at  a,  shews  the  height  of  the  crest 
that  will  cover  the  man  at  i.  In  like  manner,  the  height  of  the  parados  (c)  can  l)e 
determined  from  B.  If,  however,  the  point  A (or  B)  I)C  not  accessible,  then  the 
height  of  £ + 3 feet  being  marked  on  the  staff,  the  eye  must  be  raised  to  look  over 
the  cross-piece  to  see  where  the  height  of  a man  at  A (or  B)  cuts  on  the  pole  (a),  to 
give  the  height  of  the  crest  of  the  parapet. 

And  in  the  same  way  that  any  one  point  is  obtained,  any  number  of  the  like  com- 
pleting t1>e  required  form  may  be  determined:  and,  if  raising  at  one  spot  exposes  the 
work  too  much  at  another,  a judicious  compromise,  so  making  the  best  of  the  matter, 
is  frequently  all  that  can  be  effected  when  more  than  a single  hill  is  to  be  con- 
sidered. 


Fis.7. 


* AlthuuRh  I pandot  uke*  up  mo  muck  room,  yet  it  maj  be  turned  to  pood  arrount  m the  ftmna> 
tion  of  blisdagen. 

t Vroin  Macaulaj’i  ' Field  Fortification.’ 
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It  will  generally  happen  when  the  ground  opposite  ia  simple,  that  a length  of  line 
(a  b,  fig.  7)  may  be  defiladed  at  once  by  looking  along  a string  (cd)  parallel  to  the 
crest  of  the  liill  {tf)  from  a central  or  other  suitable  point  (j^),  which  (as  at  b,  hg.  3) 
must  include  the  extra  3 feet  of  height.*  When  the  whole  work  has  been  thus 
markerl  out  in  elevation  by  a skeleton  of  poles  and  cords,  and  the  defilade  has  been 
decided  to  be  as  satisfactory  as  circumstances  permit,  the  profiles  may  be  set  up, 
dressing  on  the  skeleton  of  poles  and  cords,”  and  the  work  completed  according  to 
the  usual  routine  of  execution. 

The  defilade  for  musketry  will  do  for  that  of  artillcr>',  provided  the  parapets, 
parados,  and  traverses  are  thick  enough. 


Fig.  8. 


Fig.  9. — Side  elevation  of  fig.  6.  (Traverses  omitted  for  the  sake  of  clearness.) 


• Some  prefer  coiuulering  the  S feet  u sdded  to  e or/.  in»teail  of  being  tbue  slloved  for  si  g. 
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If  lig.  8 or  10  he  a lunette  on  ground  sloping  up  towards  a ncighlmuring  hill  in 
front,  with  the  left  face  and  dauk  liable  to  eniilade  and  reverse  from  the  summit, 
it  will  !)e  decided  by  local  circumstances  whether  the  required  protection  is  to 
be  obtained  by  general  defilade  of  the  whole  work,  and  by  traverses,  as  in  figs.  8,  9, 
or  by  a parailos,  as  in  figs.  10,  11,  raised  sufficiently  at  a to  intercept  the  enfilade, 


Fig.  10. 


Pig.  1 1 . — Side  elevation  of  fig.  8. 


f/ 


and  at  b to  screen  the  leA  face  and  flank  from  reverse  fire,  leaving  the  crest  of  the 
parapet  parallel  to  the  plane  of  site  (cd).  If  both  planes  be  cq\ially  cfTectivc,  it  then 
remains  only  a quei^tion  of  time,  labour,  and  material. 

Defilade  by  sinking  the  interior  of  a work  is  on  many  accounts  objectionable. 
VOL.  I.  U 
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Mlien  the  hill  in  front  has  no  great  extent  towanls  the  flanks,  the  interior  of 
a work  may  be  protected  by  merely  elevating  the  parapet  from  the  rear  towards  the 
salient  (A,  fig.  12). 


Fig.  12. 


It  may  he  adinUsible  to  anticipate  two  important  points  in  * Tracing,'  in  order  to 
simplify'  the  execution  of ' Defilade.’ 

Much  time,  labour,  and  profiling  stuff  will  oAen  he  saved  if  the  profiles  lie  set  up  at 
once  on  the  capitals  of  the  angles,  instead  of  allowing  two  for  each  face  along  its 


Fig.  13. 


y 

''  / ' 


Fig.  14. — Profile  6.  Fig.  15. — Profile  a. 
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length.  It  will  require  t blight  orthographic  projeciion,  which,  «ith  a little  care, 
a (.-arpenter's  rule,  and  a pencil,  can  generally  be  mule  on  the  spot.  Thus,  if 
b (fig.  13)  l>c  Mtbstitntcd  for  a,  a or  a,c,  the  section  will  lie  fig.  14  instead  of  fig.  15. 

Further,  much  |>erplexity  will  also  l)c  aaretl  by  remembering  that  the  spirit  of  the 
tracing  lies  in  the  position  of  the  interior  crest  of  the  parapet : if  this  he  mainly 
attended  to.  the  remaining  lines,  especially  the  foot  of  the  exterior  slo])e,  will^ad  <m/ 
/Atir  otrn  according  as  the  surface  of  the  ground  is  level  or  otbensise : unless 

that  surface  he  a perfect  plane,  and  the  crest  of  the  ]>arapct  ia  parallel  to  it,  the 
only  lines  tliat  necessarily  remain  parallel  amongst  themselves  are  three ; via.,  the 
snid  interior  crest  of  the  para|>ct,  the  font  of  its  interior  slope,  and  the  outer  edge  of 
the  terreplein  of  the  banquette.  R.  J.  N. 


DEMOLITION  OF  WORKS  AND  BUILDINGS  * 

Under  this  subject  we  shall  coniine  our  observations  to  the  following;— 
Demolition  of  Revetments, 

Towers, 

Magazines, 

Military  Buildings, 

Cisterns, 

Bridges, 

Barriers, 

Rooms. 

aBVKTMBN*Ta. 

As  no  certain  rules  have  been  arrived  at  for  determining  the  proper  charges  fur 
throwing  down  masonry  , we  shall  offer  a few  examples  where  the  results  have  been 
successful,  leaving  the  Engineer  who  may  be  called  upon  this  service  to  use  his 
judgment,  there  lieing  a variety  of  points  for  consideration  before  he  can  determine 
the  quantity  of  powder  necessary  to  l>e  used. 

1st.  The  section  of  the  wall  should  be  ascertained. 

2nd.  Tlie  nature  and  quality  of  the  revetment,  whether  brick  or  stone ; the  descrip- 
tion of  stone,  as  the  weight  will  be  different  according  to  the  materials  with  which 
the  wall  is  built,  as  whether  nibble,  tapia,  or  ashlar.  Climate  has  a great  e6fcct 
upon  masonry : in  hot  climates,  masonry  may  be  considered  invariably  to  be  of 
a much  belter  quality  than  in  cold  regions,  the  mortar  being  harder,  and  the 
work  more  closely  united.  It  will  he  necr^ssary  to  ascertain  whether  there  are 
counterforts,  and  if  so,  the  size  of  them,  and  the  distance  they  are  from  centre 
to  centre,  as  also  the  materials  filled  in  behind,  or  backing  the  wall  or  revetment ; 
this,  in  general,  may  easily  he  ascertained,  but  mention  is  made  of  it,  as  a soft  or  scaly- 
rock,  which  is  liable  to  be  acted  upon  by  frost,  is  frequently  faced  with  stone  or 
brick,  having  the  appearance  of  a regular  retaining  wall.  In  many  cases,  the  section 
of  a wall  cannot  be  ascertained  until  the  gallery  or  shaft  leading  to  the  intended 
chamlier  has  been  carried  down  to  the  foot  of  the  wall : this  accomplished,  the 
charges  can  then  be  determined. 

Revetments  have  been  destroyed  in  a variety  of  ways,  either  by  piercing  a gallery 
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through  tlir  masoiin'  from  the  bottom  of  the  ditch,  or  by  sinking  sbaAs  at  the  back 
of  the  revetment.  No  precise  rules  can  be  laid  down  os  to  the  plan  on  which  the 
work  sboidd  lie  executed,  there  being  ditfercut  circumstances  to  be  attended  to 
in  each  case  that  would  require  to  be  fully  consi<lered  before  the  Engineer  cau 
determine  which  will  be  the  best  mode  of  proceeding  with  his  work.  In  general, 
time  is  an  important  circumstance,  greatly  regulating  the  character  of  the  operation  ; 
and  that  which  will  accomplish  the  object  intended  most  rapidly,  with  the  smallest 
expenditure  of  materials,  is  the  one  to  lie  o<ioptcd : for  instance, — at  the  destruction 
of  the  S[ianish  lines  before  Gibraltar,  in  1810,  several  attempts  were  made  to  run  a 
gallery  from  the  interior  of  the  work  to  the  back  of  the  revetment ; but  tl>e  sand  came 
in  BO  fast  at  the  head  of  the  gallery,  that  it  at  last  brought  down  the  terreplcin, 
which  occasioned  ths  workmen  to  abandon  this  plan,  and  to  adopt  that  of  sinking 
shafts  at  the  back  of  the  revetment.  This  is  the  more  usual  way,  and  generally  easiest 
of  execution:  in  most  cases  the  earth  at  the  back  of  the  masonry  is  so  well  con- 
solidated as  not  to  require  frames  for  supporting  the  sides  of  the  shaft. 

In  the  destruction  of  the  Glacierc  Bastion  at  Qucliec,  iu  1828,  a gallery  was  driven 
in  from  the  interior  of  the  work  until  It  met  the  masonry,  when  a return  was  made 
ami  continued  along  the  back  of  the  revetment.  Tlie  nature  of  the  soil  was  clayey, 
occasionally  mixed  with  fragments  of  rock  and  made  ground,  which  had  acquired  a 
considerable  degree  of  compactness.  {Vide  Ap|>endix  A.) 

At  Corfu,  in  May,  1826,  to  destroy  Fort  Scbulemburg,*  galleries  were  driven 
in  from  the  face  of  the  revetment  to  the  rear,  with  reinms  to  the  right  and  left. 
(rWe  Appendix  B.) 

At  the  siege  of  Burgos,  1812,  a gallery  was  driven  in  through  the  face  of  the  wall. 

At  the  destniction  of  Fort  Bourlion.  in  Martinique,  galleries  were  driven  from  the 
face  of  the  revetment  through  the  thickness  of  the  wall. 

At  Meniii,  1711,  the  same  plan  was  pursued. 

At  Almeida,  in  1810,  shafts  were  sunk  at  the  hack  of  the  revetment. 

At  Shcerness.  in  1837,  shafts  were  sunk  at  the  back  of  tlie  revetment.  For  details 
vide  Ap|i«ndix  C. 

The  foregoing  examples  will  he  sufficient  to  shew  that  there  is  no  very  exact 
rule  for  the  guidance  of  an  Offirar  charged  with  the  duty  of  demolition;  his  own 
judgment  must  be  his  best  guide.  Rut,  as  deiluced  from  the  preceding  and  sub- 
sequent notices,  ride  Api>cndix  E,  and  Table  VI.  included  therein. 

Tlie  following  Tables  f shew  the  data  tijHin  which  the  calculation  is  to  be  made 
for  the  charges  of  powder  in  masuiir)'  or  brick-work,  as  prepared  by  Major.Geiieral 
Pasley  for  the  use  of  the  Officers  employed  at  the  MiHtar)'  F.^tubli<thment  at  Chatham, 
and  for  the  guidance  of  the  Officers  of  the  Corps  of  Engineers  in  general. 


* Wlira  thrre  U any  ()niit>t  of  the  quality  of  the  powder  (a«  ihore  was  in  this  instanop),  it  should  tie 
tested  by  an  eprouvrlte.— Krf. 

t These  Tallies  are  parttrularlv  valnslilr  as  harinx  lieen  <!edureti  from  ei|Wrimcnta  on  csccUrnt 
old  brek-work.— 
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TABLE  II. 

DeTHolition  <if  ff'alU  of  Buildingt  by  Blotting.* 

L L R is  of  course  s ) thickness  of  wall,  in  feet. 

The  borer  and  juiniier  will  always  make  a hole  of  rather  greater  diameter  than  its 
own  width:  take  great  care  therefore  as  to  the  true  diameter  obtained. 

Work  always  at  an  angle  of  •15'’  downwarils  to  1-^  L L R,  which  will  bring  you  to 
the  centre  of  the  wall.  Calculate  how  much  more  of  the  same  hole  | of  the  proposed 
chai^  will  fill,  and  bore  so  much  dec^ter. 

In  the  following,  D ■=  diameter  of  the  hole  in  inches. 

T » thickness  of  the  wall  in  feet. 

M'hcn  D “ T (the  best  proportion,  if  circumstances  admit),  charge  in  lbs.  =*  — 

at  2>lincd  intervals.  Depth  of  hole  should  be  L L R. 

When  D a I T,  charge  in  tbs.  ^ | L L R ’ at  2>lined  intervals.  Depth  of  hole 
should  be  1)  L L R. 

When  D sa  i T,  charge  in  lbs.  = i L L R ^ at  24incd  intervals.  Depth  of  hole 
should  he  2^  L L R.  Bore  the  holes,  alternately,  from  contrary  sides ; or  else 
at  once  bore  2 from  opposite  sides  meeting  as  a V,  or  even  crossing  a little 
below,  somewhat  like  an  X.  In  each  hole  put  ^ LLR*;  or  total  charge 
» I LLR’  at  2-lined  iutenals. 

\Mien  D B 1 T,  proceed  with  the  same  chai^  as  when  D ^ | T,  bat  see  tl\at  the 
holes  from  the  opposite  sides,  forming  an  X,  intersect  each  other  well. 

In  working  with  smaller  liorers  than  this,  instead  of  the  V or  X,  bore  2 holes  elote 
to  and  parallel  to  each  other : if  needs  be,  they  can  be  tlm)wn  into  one. 

Where  economy  of  powder  is  an  object,  break  the  lower  part  of  the  wall  into  picn, 
and  place  the  charges  in  them. 


TABLE  111. 


Table  of  Cylindrical  Holet  and  Charge*. 


1 Diamclcr- 

Pow^r  in  1 
inch  of  hole. 

Depth  of  bole 
to  contain  1 lb.  { 
powder.  < 

inches. 

OUDCC*. 

inrliei.  ! 

1 

0*4 19 

38-197  i 

li 

0-942 

16-976 

2 

IG76 

9-549 

n 

2‘518 

6-112 

3 

3*77 

4-244 

H 

5131 

3*118 

4 

6-702 

2*387 

H 

8M82 

1*886 

5 

10-472 

1*528 

5i 

12-671 

1*263 

G 

15*08 

1*061 

* Abrid|retl  from  iJajor-Gcncral  PvJcjr’s  Tract  on  Mines.  is:t7> 
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TABLE  IV. 


Tahlf  of  Spactn  occupied  by  certain  Charget  of  Gunpfntdcr. 


Space. 

Charge. 

Space. 

Charge. 

Spare. 

Charge. 

Space. 

Charge. 

Side  of 
cul>e  in 
inches. 

Gunpowder 
in  tti«. 

Side  of 
cultc  in 
inches. 

Gunpowder 
in  lbs. 

Stds  of 
cube  In 
inches. 

Gunpowder 
In  lbs. 

Side  of 
cube  in 
inches. 

Gunpowder 
in  lbs. 

; 1 

0*033 

19 

‘228*63 

37 

1688*43 

55 

5545*83 

1 ^ 

0*26 

20 

266-66 

38 

1829*06 

56 

5853-86 

' 3 

0*90 

21 

308*70 

39 

1977  30 

57 

6173-10 

1 4 

213 

22 

354*93 

40 

2133*33 

58 

6503-73 

■ 5 

4*16 

23 

405*56 

41 

2297*36 

59 

6845*96 

6 

7-20 

24 

460*80 

42 

2469-60 

CO 

7200*00 

7 

11*43 

25 

520*83 

43 

2650*2,3 

61 

756603 

8 

17*06 

26 

585*86 

44 

2839*46 

62 

7944-26 

9 

24  *,30 

27 

656  10 

45 

3037*50 

63 

8334*90 

10 

33*33 

28 

731  73 

46 

3244*53 

64 

8738-13  , 

11 

4 4 -.36 

29 

812*96 

47 

3460*76 

65 

9154-16  - 

12 

57*60 

30 

90000 

48 

3686*40 

66 

9583*20 

13 

73*23 

31 

99.3*03 

49 

3921*63 

67 

10025*43 

U 

91*46 

32 

109*>*26 

50 

4166-66 

68 

10481*06 

15 

112*50 

33 

1197*90 

51 

4421*70 

69 

10950-30 

If) 

136*53 

34 

1310*13 

52 

468693 

70 

1143.3*33 

17 

163*76 

35 

1429*16 

53 

4962*56 

71 

11930-36 

18 

191*40 

36 

1555*20 

54 

5248*80 

72 

12441-60 

“ In  respect  to  the  comparative  cffecU  of  gunpowder  upon  masonry  and  common 
earth,  it  is  sufficiently  obvious  that  there  arc  some  particulars  in  which  there  can  be 
no  possible  analogy  between  the  two  substances ; as  for  instance,  no  mo<Uficalion  of 
common  earth  whatever  can  be  compared  with  the  walls  of  a lofty  building.  But,  in 
those  cases  in  which  some  analogy  docs  exist,  as,  for  example,  in  comparing  the 
efTects  of  gunjmwdcr  behind  the  l>ack  of  a revetment  with  its  efTecU  when  acting 
below  the  surface  of  any  mass  of  common  earth  capable  of  retaining  its  form  per- 
manently without  being  revetted,  our  experiments  at  this  place  do  not  authorir^e  us 
to  say  that  more  powder  is  required  to  proiluce  a like  ciTect  upon  masonry  than  upon 
earth : nor  docs  it  appear  from  our  experiments  that  more  powder  is  required  to 
produce  a similar  effect  upon  very  stiff  compact  soil  than  upon  looser  earth.’*— 
Major-General  Patley’t  Tract  on.  Minee.  1827. 

TABLE  V. 

The  Table  of  Charges  used  by  the  French  for  demolition  in  masonry  is  herewith 
inserted,  more  particularly  as  it  appears  to  have  lieen  l)ased  upon  the  result  of  ex- 
periments made  for  that  purpose,  and  which  were  found  very  accurate  whenever  tried. 


Description  of  masonry. 

Quantity  of  powder  for 

A toiwe* 
cube. 

A double  metre 
cubc.f 

New,  or  old,  masonry  built  or  become  damp  I 

where  mortar  is  bad  J 

Masonry  of  an  onlinaiy*  description  where  tbc  1 
mortar  is  not  of  the  l>est  quality  . . . . / 
New  masonry,  very  gootl,  and  the  murtar  \ 

excellent j 

Old  masonry,  same  description 

Roman  masonry,  or  ctpially  solid  .... 

fhs.f 

15  to  16 
18  to  19 

27 

30 

35 

Kilogrammes.^ 
7*94  to  8-47 

9*53  to  10*05 

14*30 

1589 

18*33 

* A tom-  is  6 ft.  4*7SSin.  Engliah  meunrr. 
i A metre  is  Sft.  3*371  In.  English  tncmsiire. 

7*be  ruble  toisc  s Q-6H4  rufaie  fsnU ; ud  the  double  metre  euttc  is  about  l<H  euhir  euds  Euglisb. 
t French  lb.  = 1*08  tb.  STuirdupou.  4 Kili>granuuc  — 3*206  ILi.  aToirdu|>ois. 
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The  chains  thus  given  will  be  found  rather  greater  than  those  given  by  Landmann 
in  'Treatise  on  Mines,’  calculated  upon  the  data  given  by  French  authors: — it  will 
therefore  be  safer  and  best  to  use  charges  calculated  according  to  General  Pasley's 
Talde ; however,  as  it  is  a]wa)*s  interesting  to  know  what  has  actually  been  performed, 
a few  examples  are  given. 

1.  At  Turin  the  face  of  a bastion  was  blown  up  by  gunpowder. 

The  height  of  the  revetment  was  32  feet,  the  length  of  the  face  was  318  feet,  the 
supposed  thickness  of  the  wall  at  the  level  of  the  Imttom  of  the  ditch  was  7 feet 
C inches,  Ihe  counterforts  were  .3  feet  thick  and  unequally  placed;  no  notice  was 
taken  of  them  in  detennining  the  position  of  the  charges : upon  piercing  the  wall 
it  was  found  to  be  only  7 feet  thick;  the  masonry  was  found  to  be  of  the  best 
quality ; the  charges  were  97  H>s.,  which  was  rather  more  than  the  quantity  ought  to 
have  l)cen,  if  calculated  at  or  nearly  f L L U’ : the  demolition  was  perfect ; all 
the  charges  were  fired  simultaneously. 


Fig.  1. — Pace  of  a Bastion  at  Turin. 


2.  Faces  of  a bastion  at  Metz. 

The  revetment  was  16  feet  thick  at  the  level  where  the  charges  were  placed ; but  as 
it  was  desired  to  have  the  line  of  least  resistance  only  12  feet  towards  the  ditch,  and 
to  have  it  much  greater  in  every  other  directiwi,  the  first  charge  wu  placed  at 
14  feet  from  the  salient  angle,  the  second  24  feet  from  the  first,  and  the  same 
distance  was  observed  with  respect  to  the  others  as  far  as  the  orillon.  A gallery*  wax 
driven  in  from  the  face  of  the  wall  for  each  charge,  and  when  at  the  proper  distance, 
the  charge  was  placed  on  the  right-hand  side  of  the  end  of  each : by  this  mode 
the  craters  would  be  tangents  to  each  other.  Tlie  charges  were  20  tbs.  for  each  toise 
eulic.  and  being  fired  simultaneously,  the  revetment  and  counterfort  fell  down  in 
large  blocks : the  demolition  in  both  cases  being  proved  equally  certain,  the  mode 
to  lie  adopted  depends  upon  the  time,  or  men  at  command. 


Fig.  2. — Face  of  a Bastion  at  .Metz. 
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In  this  last  example,  where  the  rerctment  was  16  feet  thick,  the  charges  were  uut 
placed  behind  the  wall,  because  by  the  relative  weight  and  comparative  tenacity  of  the 
earth  and  masonr>’,  the  Unc  of  least  resistance  would  have  been  in  the  direction  of 
the  terreplcin  of  the  ramparts ; besides,  experience  has  shewn  that  it  is  only  necessary 
to  place  the  charge  at  }rds  of  the  thickness  of  the  wall  Irom  the  face;  that  is  to  say, 
a little  l)chind  the  centre  of  gravity,  in  order  to  throw  down  the  entire  mass.  The 
economy  of  time  and  powder  by  this  arrangement  should  never  be  lost  sight  of : the 
frds  to  be  measured  from  the  exterior  face  of  the  wall. 

In  some  cases  where  a gallery  runs  along  the  back  of  the  wall,  a chamber  for  tbc 
powder  is  maile  in  the  thickness  of  the  wall,  which  is  filled  with  one*haIf  more  than 
the  usual  charge,  and  the  wall  secured  against  the  opposite  side  of  the  gallery,  the 
intermediate  spaces  between  the  charges  Iteing  left  empty;  the  two  extri'mities  of 
the  gallery  only,  1»eing  tam|ied  for  a distance  equal  to  at  least  one  and  a half  times 
the  line  of  least  resistance. 


Fig.  3. 


At  Milan,  in  onler  to  render  the  demolition  more  complete  by  throwing  down  a 
greater  quantity  of  earth  than  would  he  the  case  with  tbc  simple  demolition  of  the 
revetment,  the  following  plan  was  adopted : the  wall  at  its  base  was  9 feet  thick, 
counterforts  6 feet,  18  feet  from  centre  to  centre;  the  charges  to  destroy  the  wall 
W'ere  placed  in  the  centre  of  the  counterforts,  and  tbc  other  charges  were  placed  in 
the  earth  behind  the  wall,  at  the  distance  from  the  charges  in  the  counterforts,  of 
18  feet  for  the  line  of  least  resistance ; the  charges  in  the  counterforts  were  cal< 
culatcd  according  to  the  quality  of  the  masonry,  and  the  distant  charges  were  300  ILs.. 
that  is,  rather  more  than  half  of  the  entire  charge,  calculated  at  12  tbs.  |>cr  double 
metre  cube.*  (Vide  Table  V.)  The  explosion  ^iisetl  a great  quantity  of  earth  to  be 
thrown  out : to  have  removed  the  same  by  shovel  and  barrow  would  Irave  cost  much 
more  than  the  price  of  the  powder. 


TOWBIia. 

In  the  demolition  of  towers,  some  examples  will  be  given  to  slicw  what  has  been 
accomplished  with  success.  A round  tower  at  Ormca,  55  feet  high,  the  walls  7 feet 
thick,  and  its  interior  diameter  12  feet ; an  arch  25  feet  above  the  ground  divided 
the  tower  into  two  parts;  a box,  containing  102 tbs.  of  powder,  was  placed  in  the 
middle  of  the  room  on  the  ground-floor,  which  was  filled  with  earth ; the  fuze  was 


* Alwut  101  cubic  yixds  £ogIub. 


Digitized  by  Coogle 


304 


DEMOLITION  OP  WORKS  AND  BUILDINGS. 


conducted  from  the  powder  to  the  outside  through  a loophole.  After  the  explosion, 
the  yard  of  the  castle  was  filled  with  the  ruins,  without  any  of  the  neighbouring 
buildings  being  in  the  slightest  degree  injured. 


Fig.  4. — Round  Tower  at  Ormca. 


A square  tower,  75  feet  high,  15  feet  interior  side,  and  of  which  the  walls  were 
1 1 feet  thick,  stood  isolated  in  Port  St.  Pierre  at  Verona : this  tower  was  dirided 
into  four  equal  parts,  or  floors,  by  four  arches;  the  upper  one  supportc<l  the  roof. 
Four  boxes,  each  containing  41)0  ths.  of  powder,  were  placed  at  the  four  angles  of  the 
grouod.floor,  which  was  carefully  filled  with  earth,  wood,  and  stone;  the  fuze  at 
(he  point  of  junction  from  the  four  chaiges  was  carried  through  the  doorway,  which 
was  verj'  finniy  blocked  up:  the  tower  fell  in  laigc  blocks,  and  no  fragments  were 
thrown  beyond  the  small  circle  in  which  the  ruins  were  conUuned,  and  which  would 
scarcely  have  been  large  enough,  had  the  tower  fallen  down  of  its  own  accord, 
without  any  explosive  power  having  been  employed. 


Fig.  5. — Square  Tower  in  Fort  St.  Pierre,  Verona. 


The  masonry  of  this  tower  was  of  the  best  dt^ription:  for  15  feet  from  the 
ground,  the  walls  were  of  cut  stone,  and  for  this  reason  it  was  thought  necessary  to 
calculate  the  charges  at  Uic  rate  of  35  lbs.  the  double  toise  * ciilic,  and  to  consider 

* About  77k  cubic  yanl*  Hugliftb. 
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the  charges  as  isolated,  notwithstanding  the  spheres  of  the  explosion  would  cross 
each  other:  it  wu  supposed  that  the  tower  would  not  have  been  thrown  down  if  the 
formula  for  conjunct  charges  had  been  adopted : as  none  of  the  materials  were  thrown 
out,  and  as  the  tower  fell  in  large  blocks  of  6,  9,  and  12  feet  of  a side,  it  must  be 
concluded  that  the  charges  were  not  too  great : this  proves  that  in  fixing  the 
quantity  of  powder,  attention  roust  be  paid,  not  only  to  the  quality  of  the  masonry, 
but  still  more  to  the  height  of  the  walls  when  they  are  very  thick,  and  exceed  30  or 
40  feet.  When  towers  are  joined  to  the  enceinte  of  a place,  the  adjoining  masonry 
should  be  mined,  as  well  as  the  tower;  if  not,  there  is  a risk  of  only  cracking  the 
outside,  while  the  inner  part  remains  uninjured. 

The  following  account  of  the  destruction  of  a tower  at  Verona  is  interesting,  as 
shewing  a successful  mode  of  procedure  when  there  are  buildings  situated  very  near 
to  the  tower  to  be  destroyed.  The  tower  was  7 5 feet  high  on  the  side  next  the 
town,  built  on  the  side  of  a steep  liill ; its  base  was  40  or  50  feet  above  the  roofs  of 
the  nearest  houses,  which  were  not  more  than  40  yanU  distant,  the  ground  rising 
suddenly  towards  the  fort ; the  face  B,  opposite  to  that  facing  the  town,  was  only 
40  feet  high.  From  the  fear  of  injuring  the  houses,  it  was  determined  to  destroy 
part  of  the  tower  without  throwing  dou  n the  entire  building : a gallery  was  made  by 
a little  door,  which  was  in  face  B : if  there  hiul  not  born  a doorway,  the  entrance  to 
the  gallery  roust  have  been  made  through  the  wall ; a chamber  was  made  in  the 
dii^nal  of  the  angle  D,  and  a second  at  two>tliinls  of  the  same  face  B D,  which  was, 
as  well  at  the  other  faces,  24  feet  of  a side,  outside  measurement ; the  thickness 
of  the  walls  was  7 feet  6 inches.  It  was  considered  sufficient  to  place  50  lbs.  of 
powder  in  each  of  the  two  chunliers ; the  fo7.es  were  joined  so  as  to  cause  simiiU 
UneoQS  explosion : it  was  expected  that  by  this  arrangement  the  entire  face  D D, 
and  part  of  face  A D,  would  he  completely  destroyed,  and  also  a part  of  B C,  leaving 
the  remaining  portion  standing:  these  expectations  were  more  than  realized,  though 
no  injury  occurred  to  the  houses. 


The  towers  in  the  works  at  Almarcz,  in  1812,  were  blown  up  by  Lord  Hill’s  corps, 
by  placing  450  Iks.  on  the  centre  of  the  floor ; and  for  the  greater  security  of  the 
miners,  the  powder  was  exploded  by  means  of  qaick*match,  and  a train  carried  up 
to  the  first-floor,  at  which  level  the  entrance  gate  was  placed.  The  towers  were 
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iiUerly  «lenioli»!ic<l  hy  the  explosion  : it  is  to  be  regretted  that  dimensions  cannot  be 
given. 

During  the  last  war,  in  cases  where  no  powder  could  be  obtained,  the  ancient 
mode  of  mining  was  resorted  to,  and  towers  were  thrown  down  by  cutting  away  tbe 
earth  under  the  foundations,  and  6iip]K>rting  the  builiUng  on  blocks  of  wood,  the 
interstices  between  them  being  filled  with  combustible  materials  well  ignited : when 
the  blocks  wore  consumed  the  building  fell,  for  want  of  support.  This  method  has 
been  al^o  practised  for  the  demolition  of  revetments. 

The  following  account  of  an  explosion  which  took  place  at  the  Fort  of  St.  Felix  at 
Verona,  to  desttoy  simultaneously  two  adjoining  towers,  and  other  adjacent  buildings, 
cannot  fail  to  be  interesting  to  an  Engineer. 

The  extraordinary  ctfocta  of  this  explosion  w'onld  alone  l)e  sufficient  to  warrant  the 
mention  of  it,  even  if  it  were  not  nccessaiy  to  speak  of  the  additional  chains  that 
are  sometimes  employed  to  increase  the  violence  of  the  commotion,  and  to  destroy  ai 
one  blow  groups  of  objects  that  want  of  time  prevents  from  being  destroyed  sepa- 
rately. 

One  of  these  two  towers  was  at  least  85  feet  in  height;  it  was  square;  its  interior 
bide  was  16  feet,  and  tbe  walks  12  feet  thick:  at  its  left,  as  seen  from  the  outsiile, 
there  was  another  tower,  which  sen-ed  as  an  entrance  gate,  not  quite  so  high,  but 
with  walls  as  thick  os  the  first.  In  front  of  these  two  towers,  at  alwut  39  feet,  there 
was  a sort  of  counterscarp,  not  revetted,  in  height  20  feet ; and  in  the  tlitch  formed  by 
it,  and  exactly  facing  it  at  6 feet  from  the  great  tower,  was  a square  powder 
mogarine  (M),  of  wluch  the  interior  side  was  1 2 feet,  and  the  walls  6 feet  in  tliickness : 
to  the  left  of  the  tower  gate,  and  to  the  right  of  the  great  tower,  were  two  great  walla, 
not  backed  with  earth  ; to  the  last  of  which  was  joined  a large  building  (B),  that  had 
sersed  as  a lodging  for  the  Commandant  of  the  Fort. 

r«g.  7. — Tower,  &c.,  at  Fort  St.  Felix,  Verona. 
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As  the  destructioD  of  these  masses  bit  by  bit  requiml  more  time  than  could 
be  allowed,  it  was  prupuse<t  to  oscithrow  the  whole  by  a »ing;lc  mine. 

The  preat  tower  havuig  one  room,  the  door  of  which  wa»  on  a level  with  the  ditch 
and  ibe  powder  maguzitic  (M).  it  was  rcsolvetl  to  place  tlic  charge  there,  divided 
in  four  boxes  of  equal  size,  placed  at  the  four  angles,  and  to  make  the  total  quantity 
five  times  the  necessary  charge  to  overthrow  only  the  great  tower.  Its  walls,  as 
already  stated,  w*ere  12  feet  thick,  and  the  quality  of  the  masonry  required  39  ths.  of 
powder  for  each  double  metre  cube.  {Sec  Talile  V.)  Thus  each  box,  with  reference 
to  ibe  tower  alone,  would  have  required  553  tbs.;  but  whicb,  k 5,  gives  the  intended 
charge  for  each  comer,  or  2765  lbs. ; or  the  whole  4 x 2765  » 11060  lbs.  C'irruni- 
stances,  however,  caused  it  to  be  reduce<l  to  8776  tbs.,  that  is  to  say,  to  something 
lesH  than  four  times  the  simple  charge  of  553  lbs.  x 4 » 2212  Its. 

These  fuiu*  boxes  having  been  placed  at  the  four  comers  of  the  room,  it  was  tilled 
with  earth,  stones,  and  wood,  the  door  and  embrasure  were  strongly  barricaded,  and 
the  whole  was  then  fired. 

The  result  of  this  explosion  was  that  the  two  towers  were  pvlrtrized,  the  powder 
magaune  enishe<l.  as  if  the  charge  had  been  placed  within  it ; the  wall  of  the  enclo< 
sure  to  the  left,  thrown  down  for  the  length  of  130  feet;  and  that  to  the  right  thrown 
down  52  feet  in  length,  entirely  razed,  as  was  also  the  building  (U);  other  buildings 
(C)  that  w ere  liomb^proof,  and  distant  from  the  centre  of  the  great  tower,  from  45  to 
65  feet,  were  destroyed  or  shaken  in  such  a manner  as  to  rend»  them  perfectly 
useless.  This  explosion  (wliich  may  lead  to  reflection  and  useful  calculation  on 
overcharged  mines  applied  to  demolition)  was  aecompanicd  by  no  acd<Icnt.  One 
single  fuze  flew  out  by  the  doorway  of  the  tower  which  was  charged,  and  the 
explosion  carried  some  ruhhish  to  the  distance  of  160  feet. 

The  destmetion  of  a place  consists  not  only  in  overthrowing  the  fortifications,  hut 
also  in  destroying  the  iutcrior  military  establishments,  such  as  powder  magazines, 
cisterns,  arsenals,  &c.:  we  shall  therefore  give  an  account  of  the  manner  of  destroying 
them. 

Fort  Conception,  on  the  rriad  from  AlmchU  to  Ciudad  Rodrigo,  was  sticcessfully 
destroyed  by  gunpowder  by  Captain  Uurgoyne,*  in  the  year  1810,  after  the  capture 
of  the  latter  place  by  the  French  anny  under  Marshal  Massena. 

Fort  Conception  is  of  a stpiare  figure  with  two  »)vauced  works,  one  of  a lozenge 
shape,  and  the  other  that  of  a trapezium:  the  bastions  were  full,  the  curtains  ca»e- 
matcil,  amt  a small  casemate  in  each  flank.  It  was  proposed  to  sink  a shaft  on  the 
line  of  the  capital,  nearly  to  the  level  of  the  bottom  of  the  ditch,  and  a gallery*  carrieil 
from  the  iHittom  of  the  shaft  near  to  the  escarp  wall, of  each  face,  with  a return  for 
two  chamliers.  This  arrangement  was  neeessarily  altered,  from  the  difliculty  of 
carrying  it  into  execution ; it  was  therefore  decided  to  take  advantage  of  the  case- 
mates in  the  flanks,  which  were  almut  12  feet  cul>e:  the  ravelins  were  alto  casc- 
inatfxl,  and  5760  lbs.  of  {lowdcr  in  barrels  were  lodged  in  each,  a few  portions  of 
1440  lbs.,  that  is,  one  in  each  face  ami  flank. 

The  detached  works  were  full  of  casemates;  a charge  of  3840 tbs.  was  lodged 
in  one  of  the  angles  of  the  gorge,  and  the  other  advanced  fort,  which  had  two 
circular  casemates  in  the  shoulders  of  tlie  work,  wa.s  loaded  with  2800  tbs.  nf 
powder.  The  mines,  when  firctl,  exjdoded  with  full  effect;  good  breaches  were 
fomietl  in  the  faces  of  the  Imstions,  and  small  ones  in  the  flanks  of  the  ravelins: 
nothing  remained  standing  but  a small  (>art  of  the  salient  angle : the  lozenge-shaped 
outwork  was  as  if  cut  in  tw*o  )>arts  diagonally ; the  half  in  which  the  powder  was 


Now  Mxior.(^«ral  Sir  F.  Burptrne,  K.C.B..  Inipcctor-Genmi  of  Fortifiestiooi. 


308 


DEMOLITION  OP  WORKS  AND  BUILDINGS. 


lo<]ged  was  entirely  blown  down,  and  of  the  other  work  the  front  face  and  ;reat  part 
of  the  danks  were  totally  destroyed. 


MAGAZINES. 

Wlicn  time  will  permit,  a powder  magazine  » destroyed  by  a series  of  mines, 
placed  in  the  centre  of  the  thickiieu  of  its  piers,  and  of  its  gable : these  mines  are 
(hen  charged,  according  to  their  line  of  least  resistance,  and  with  regard  to  the 
quality  of  the  masonry ; they  are  (hen  brought  to  act  together,  and  the  fall  of  the 
vertical  walls  necessarily  involves  that  of  the  arch. 

\Mien  there  is  no  time  to  spare,  the  following  process  is  employed,  which  requires 
no  preliminary  work. 

The  powder  is  placed  in  a heap,  on  the  floor  of  the  magazine ; the  doors  and 
windows  are  fastened,  and  it  is  then  fired  by  means  of  a hose  which  reaches  from 
the  powder  to  the  outside  of  the  building.  As  to  tlic  quantity  of  powder  that  shouhl 
he  placed  in  the  heap,  knowing  the  interior  length  and  breadth  of  a magazine,  and 
the  thickness  of  its  piers,  a revetment  imagined  of  the  same  thickness,  and  the  same 
quality  of  masonry  as  the  piers,  aud  of  equal  length  with  the  interior  line  of  the 
piers  and  gables, — find  out  the  number  of  isolated  mines  that  it  would  he  necessary  to 
place  behind  this  * revetment’  to  throw  it  down,  and  what  quantity  of  powder  would 
form  the  united  charges  of  all  these  mines:  this  quantity  of  powder,  with  the 
addition  of  half  as  much  again,  igniting  in  the  interior  of  the  magazine,  will  destroy 
it,  without  carrying  the  rubbish  ten  paces  beyond  it. 

It  is  not  necessary,  when  determining  the  strength  of  the  charge,  to  take  into  con- 
sideration the  height  of  the  {>owder  magazine,  l>ecause  the  mines  being  generally  as 
low  down  as  they  can  l)e  conveniently  placetl,  the  line  of  least  resistance  refers  to  the 
thickness  of  the  wall  rather  than  to  the  height ; and  the  ruin  of  the  upper  part  of  a 
magazine  U involved  in  that  of  the  lower  portion. 

Mlien  the  length  of  a magazine  is  greater  than  its  breadth,  it  would  be  well 
to  divide  the  powder  that  is  placed  on  the  floor  in  two  or  three  equal  heaps;  and 
should  the  magazine  in  question  have  lateral  passages,  as  is  sometimes  the  case, 
a portion  of  the  charge  should  be  distributed  in  those  passages : care  should  also  lie 
taken  that  these  heaps  may  all  ignite  at  the  same  instant. 

BUILDINGS. 

Having  cited  numerous  examples,  shewing  the  mode  by  which  magazines  may  l>e 
destroyed,  and  which  may  lie  classed  under  the  head  of  quiet*  demolition,  we  shall 
give  some  extracts  from  the  Journal  of  the  memorable  Siege  of  Saragossa  in  1S08, 
when  the  French  General,  in  consequence  of  the  little  progress  he  had  made  hy  an 
open  attack  against  the  large  convents  and  buildings,  resolved  to  proceed  hy  a 
covered  attack,  that  is,  by  mining,  wliieh  henceforward  was  the  principal  operation 
throughout  the  siege;  the  artillery  being  employed  as  an  auxiliary.  It  is  to  be 
regretted  that  more  details  are  not  given,  as  to  the  thickness  of  the  walls,  and  the 
rule  by  which  the  charges  were  calculated : the  Engineer,  however,  will  readily 
perceive  of  how  great  importance  it  was  (owanls  the  reduction  of  the  Place  lliat  (lie 
explosions  should  merely  produce  a limited  result, — that  was,  in  general,  to  fonn  a 
practicable  breach  in  the  face  of  the  building,  by  which  a column  or  body  of  troops 
couM  enter  without  losing  the  benefit  afforded  hy  the  remaining  walls  to  cover  their 
approaches  or  communications. 

“ We  took  possession  with  great  difficulty  of  tlie  block  of  bouses  contiguous  to 


* Ib  rcntrsiliftiTMtiofi  onlj  to  vinlcnt  ud  hasty  demolition. 
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Santa  Bn^acia.  The  Sappers  worked  across  the  first  small  street  to  the  left  of  it,  and 
were  able  to  get  into  a room  on  the  ground.floor  of  a house  oppostiie  to  it : howe^‘cr| 
the  enemy  held  most  determinedly  the  cellars,  the  up|ter  stories,  and  the  other  parts 
of  the  building ; so  that  not  Iniing  able  to  drive  him  out  of  it,  it  was  blown  up.  The 
miners  placed  200  ths.  in  the  room  which  they  occupied,  and  set  fire  to  it : the  house 
was  tlirown  down,  and  by  the  consternation  produced  by  the  explosion  we  obtained 
possession  of  the  whole  block  of  houses. 

**  Towards  Santa  Engracia  we  blew  up  several  houses;  by  the  explosions  a great 
number  of  Spaniards  were  buried  in  tbe  ruins.  Notwitltstamling,  the  mines  did  not 
produce  npon  the  minds  of  tbe  enemy  so  great  an  effect  as  we  expected:  these 
enthusiasts,  resolved  to  hnry  themselves  in  the  mins  of  their  houses,  did  not  permit 
themselves  to  he  frightened  by  our  firing  of  the  mines;  they  did  not  al)andon  the 
buildings,  tom  and  cracked  by  the  ex]tlosions ; and  tbe  briskness  of  their  fire  hindcrctl 
us  from  establishing  ourselves  within  them. 

**  Experience  taught  us  that  houses  entirely  tlirown  down  by  the  mines  were  often 
an  olistacle  to  our  progress,  sin^  tbe  ruins  of  the  houses  no  longer  afforded  cover  to 
proceed  with  the  attack  of  the  neighbouring  houses ; we  could  no  longer  cross  these 
ruins,  but  with  infinite  trouble  and  danger.  The  Officers  of  Engineers  calculated  the 
chaises  of  the  mines  in  such  a manner  as  to  form  a breach  witbont  throwing  down 
the  houses;  the  mines  were  particularly  used  for  breaching  the  convents  and  tlie  great 
buildings,  which  formed  a series  ofciiadels  iu  the  interior  of  the  city. 

**  In  general,  when  the  Spaniards  had  been  forced  to  abandon  their  houses,  they  set 
them  on  fire,  so  that  the  confiagration  might  establish  a barrier  between  them  and 
us,  whilst  they  could  ejitablish  means  of  defence  at  a little  further  distance.  The 
combustion  of  the  houses  at  Saragossa,  in  the  construction  of  which  there  is  very 
little  wood,  is  very  slow  and  difficult,  aud  does  not  communicate  to  the  adjoining 
buildings : we  were  obligeil  to  endeavour  to  extinguish  these  fires  under  a shower  of 
hand-grenades,  or  to  wait  several  days  until  the  houses  were  entirely  consumed, 
before  being  able  to  advance. 

**  We  took  several  blocks  of  housej  in  front  of  Saint  Augustin,  by  oiiening  the 
walls,  either  by  blasting,  by  the  mine,  or  by  sap. 

When  the  enemy’s  miner  appeared  desirous  of  annoying  the  works,  our  miners 
hastened  to  load  the  chamber  with  1500 tbs.  of  powder  each,  and  fired  them;  that 
against  St.  Prands  formed  a breach  which  was  scarcely  practicable.  The  two  mines 
against  the  hospital  produced  every  effect  that  could  be  desired,  aud  we  possessed 
ourselves  of  two-thirds  of  this  building,  which  from  the  first-fioor  was  an  entire  mass 
of  ruins. 

**  At  the  centre  attack,  our  miners  hail  entered  tlie  cellars  of  the  hospital  to  cross 
the  Santa  Engracia  Street  by  three  galleries,  hut  they  were  obliged  to  abandon  them 
in  consequence  of  the  explosions  of  the  hand-grenades  extinguishing  the  workmen's 
lamps. 

**  In  the  cellars  of  the  hospital,  a mine  was  loaded  with  3000  tbs.  of  powder;  fire 
was  communicated  to  it,  after  having  drawu  a great  number  of  Spaniards  within  the 
sphere  of  action : the  explosion  was  terrific,  and  threw  down  a part  of  the  building. 

**  Two  mines  to  make  a breach  in  the  University  were  loaded  with  500  tbs.  each, 
but  did  not  produce  the  effect  desired. 

*'  It  was  desired  to  open  by  a mine  one  of  the  houses  near  the  Cosso,  but  too  much 
powder  having  been  used,  the  house  was  entirely  destroyed,  so  that  no  cover  would 
be  obtained  to  reach  the  adjoining  house. 

**  A tower  without  auy  outlet  prevented  us  from  penetrating  to  the  left  of  the 
block  of  houses:  a passage  was  opened  by  blasting,  and  to  drive  the  Spaniards  out 
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of  tl»e  rooms  which  they  occupied,  shells  were  rolled  into  them ; the  explosion 
of  one  of  these  sheiU  caused  all  the  arches  to  fall  down  to  the  cellar. 

*'  The  niineni  made  two  chamliers  under  the  University,  and  loaded  them  with 
1500  lbs.  of  i»owder  each ; the  explosions  formcfl  two  large  breaches. 

“A  breach  was  made  in  Trinity  Church  by  blasting. 

**  At  the  centre  attack,  the  miners  fired  a chaml)cr  cliarged  with  IGOO  lbs.  of  powder, 
placed  under  the  great  house  with  turrets;  the  half  of  the  front  was  thrown  down 
with  a frightful  crash,  and  buried  fifty  Spaniards  under  the  ruins.” 

In  1824,  after  the  great  fire  at  Edinburgh,  J.icutenant  Head,  Royal  Engineers,  (the 
present  Sir  Francis  Bond  Head,  Bart.,)  perfonued  a very  succcssfid  u{»eratiuii  iti 
bringing  down  some  verv’  high  walls  by  the  effects  of  gunpowder:  he  states,  that  he 
Uircd  five  holes  in  a line  parallel  with  the  base  of  the  building,  and  at  a height 
convenient  for  the  men  to  work ; that  the  jutn)KT  was  driven  slanting  into  the 
wall,  and  penetrated  one  inch  farther  than  the  centre  of  the  wall,  which  was  three 
feet  thick,  in  order  that  the  powder  should  blow  out  lioth  sides  of  it : in  every 
instance  the  powder  was  iml>edded  in  a stone,  and  not  in  mortar.  In  the  fii’c  holes 
there  were  4ih>s.  of  powder,  hut  as  only  holes  Nos.  1 and  2 exploded,  the  others 
Itaving  l)een  smothered,  the  efi'ect  was  produced  by  only  '|ths  of  that  quantity.  To 
insure  the  direction  in  which  the  walls  were  to  fall,  the  ruins  were  first  braced  ami 
bound  together  by  chains,  ropes,  &e.  A detailed  account  was  published  at  the 
Establishment  at  Chatham  in  1825. 


CISTBR.SS. 

What  has  been  said  respecting  powder  magazines  applies  equally  to  all  )>omh>broof 
arched  buildings:  a cistern  thus  arched  can  be  destroyed  either  by  mines  or  heaps  of 
powder,  although  it  may  l>e  filled  with  water  at  the  nioment  that  its  dcstniction  is 
intendeil.  In  the  latter  case,  a raft  is  placed  on  the  w-ater  in  the  middle  of  the  area 
of  the  cistern,  which  is  capable  of  supporting  without  l>eing  submerged  a box 
containing  the  powder  required  for  the  proposed  oi>cratioD ; and  by  means  of  troughs 
leailing  from  the  Imx,  and  fixed  so  as  not  to  he  deranged  by  the  combustion  of  the 
hose  that  they  conUiin,  and  by  which  the  fire  it  ctrrie<l  to  the  powder:  a vast 
cistern  was  destroyed  in  this  manner  at  Ehrenhreitstem. 

Cisterns  being  generally  sunk  in  the  ground  for  a portion  of  their  height,  in 
operating  as  above  describeil,  the  arch  only  may  be  destroyc<l;  but  to  render  the 
destruction  more  complete,  when  time  will  permit,  cbargi's  are  placed  under  the 
pier  most  accessible : the  dcstniction  of  this  pier  brings  down  the  arch,  and  con> 
sequcntly  remlers  the  cistern  useless  until  rebuilt. 

There  is  also  another  plan  which  may  be  adopted  if  time  will  permit  for  its 
execution;  which  is,  to  sink  a shaft  and  drive  a gallery  under  the  bottom ; wbich, 
lieing  charged  with  sufficient  powder  to  embrace  the  entire  area  within  the  circum- 
ference of  the  crater  after  the  explosion,  the  destruction  will  be  complete. 

Without  regard  to  the  time  which  the  Engint^r  can  command,  it  may  l>e  observed 
that  the  first  method  of  placing  the  {fowder  in  a heap,  is  best  when  the  cisterns  arc 
cut  ont  of  rocks;  and  the  last  two  when  the  upright  walls  or  piers  rest  against  the 
earth. 

Walls  may  l>c  destroyed  by  boring  holes  in  them  at  the  four  comers,  just  above  the 
water  standing  in  them ; charging  the  whole  with  10  or  12  tbs.  of  powder,  and  firing 
them  simultaneously:  if  necessary,  recourse  may  l»e  had  to  a second  operation  of  the 
same  naturc- 

Another  mmle  is  to  suspend  a box,  nr  barrel,  containing  200  lbs.  of  t>owdcr,  just 
above  the  water:  the  explosion  will  generally  prove  effective. 
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As  it  is  very  difUruIt  to  dpstroy  a cistrni  cut  out  of  rock,  the  next  Ifoat  thing  to  do 
is  to  till  it  with  ninterials  and  rubbish  of  any  description  that  may  be  at  hand. 

Arsenals,  hospitals,  barracks,  in  short,  every  militar)'  building,  may  he  destroycti 
when  there  is  time;  and  it  is  necessary  to  economize  powder  by  the  following 
mode : 

Renmve  all  the  wood-work,  such  as  doors  and  windows;  after  which,  cut  away  as 
mttch  of  the  foundations  as  may  l>e  safe,  leaving  at  each  of  the  four  angles  of  the 
building  a column  as  broad  as  the  wall  is  thick : if  charges  arc  lodged  in  these 
columns,  the  result  cannot  well  t>e  doubtful. 

When  there  is  not  time  to  perform  the  above  operation,  place*  a quantity  of 
powder  in  the  cellar  (or  on  the  ground-floor,  if  there  is  no  cellar).  If  it  is  <lilficult  to 
determine  the  quantity  of  powder  for  the  effect  desired,  place  a chai^  in  one  of  the 
rooms  on  the  ground-floor  at  one  end  of  the  building;  see  the  effect  produced  by  the 
explosion,  and  then  detennhie  whether  it  will  l>e  necessary  to  increase  or  diniiiiUb 
the  charge : in  this  mode  of  operating  the  ceilings  should  not  l>e  disturbed,  and  all 
the  doors  and  windows  on  the  ground-floor  firmly  shut  and  secured. 

At  Flushing,  in  1809,  a fine  brick  building  in  the  dockyard,  four  stories  high,  with 
a strong  cross  wall  in  the  centre  in  the  direction  of  its  length,  was  ordered  to  be 
destroyed ; charges  of  30  ft>s.  were  placed  in  each  of  the  four  angles,  as  well  as  at  the 
junction  of  the  cross  wall ; the  charges  were  not  fired  simultaneously ; the  elTect  wa.s 
to  bring  down  a considerable  portion  of  each  face  of  the  building,  hut  the  charges 
at  the  junction  of  the  cross  wall  were  nut  sufficienlly  great  to  affect  the  su)>er- 
incumbent  weight,  as  the  charge  blew  away  the  loatbng  which  had  been  placed 
outside,  but  without  injuring  the  wall ; the  loading  in  each  case  being  the  same. 

BR1DGE8. 

The  destniction  of  bridges  as  a military  operation  is  generally  required  to  be 
undertaken  under  peculiar  circumstances:  bttle  time  allowed  for  performing  the 
work,  and  few  hands  or  means  to  execute  it.  It  frequently  happens  whilst  an  army 
is  iMrfore  an  enemy,  and  closely  pressed  by  him,  that  a bridge  is  required  to  l>c 
destroyed,  to  prevent  his  pursuing  the  retreating  hotly,  or  to  arrest  his  progress, 
in  order  to  gain  time  for  the  movements  of  the  army.  In  the  retreat  of  the  British 
army  from  Burgos,  upwards  of  twenty  bridges  were  destroyed,  with  the  exception  of 
two  or  three,  which  were  only  partially  injured  from  want  of  time ; the  destruction  of 
the  others  was  perfect : in  many  cases  the  train  was  not  lighted  until  the  enemy  were 
actually  on  the  bridge;  in  others,  as  at  Cabezon,  the  enemy’s  pickets  were  two 
or  three  days  at  one  end  of  the  bridge ; an  Officer  of  Engineers  during  that  time 
waiting  with  a lighted  slow-match,  prepared  to  Are  the  train  the  instant  the  enemy 
should  attempt  to  push  on  to  the  bridge;  at  the  same  time  cautioned  not  to  l>e 
deceived  by  false  alarm  of  his  advance.  In  many  instances  an  Officer  of  Engineers 
was  unexpectedly  called  upon  for  the  duty  of  destroying  a bridge,  sent  off  at  a 
moment’s  notice  40  or  50  miles,  to  be  followed  by  a muleteer  carrying  two  barrels  of 
powder;  without  a miner,  or  tools,  other  than  what  could  be  collected  in  the 
neighiMurbood  of  the  bridge  to  he  destroyed,  and  with  such  assistance  in  manual 
labour  as  could  be  procure<l  on  the  spot,  or  by  the  assistance  of  some  of  the  Dragoons 
forming  his  escort  The  duty  an  Officer  is  thus  called  upon  to  perform  is  one  of  a 
most  important  nature ; great  interests  are  at  stake ; the  manner  in  which  it  is 
executed  may  have  great  elfect  on  the  result;  the  fate  of  a campaign  may  depend 
upx>n  it 

The  following  details  will  point  out  the  mode  pursued  in  the  destruction  of 
bridges  during  the  Peninsular  war  under  the  Duke  of  Wellington.  The  bridges  in 
VOL.  I.  X 
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general  were. stone,  with  arches  from  20  to  40  feet  span,  semicircular,  of  one  stone 
(18  inches  to  2 feet)  in  depth:  tlie  IcMuling  of  the  arches  was  generally  solid  muonry. 
The  object  desired  was  to  destroy  one  arch,  and  in  order  to  arrest  an  enemy  as  long 
a period  as  possible,  the  largest  arch,  where  there  was  deep  water,  was  selected,  unleta 
want  of  time,  or  jMwdcr,  made  it  advisable  to  choose  another  which  api>eared  weaker 
than  the  others.  The  following  modes  were  usually  adopted : 

1st.  By  sinking  a shaft  in  the  roadway,  generally  a few  feet  to  the  right  or  left 
of  the  centre  of  the  wi<Uh  of  the  bridge,  down  to  the  haunch  of  the  arch,  with  a very 
short  gallery  ending  in  a chaml>cr,  so  as  to  lodge  the  powder  in  the  middle  of  the 
width  of  the  bridge  under  tbc  roadway.  If  the  cbai^c  w as  to  remain  for  some  time 
before  being  exploded,  (it  very  often  l:ap()ens  that  a bridge  is  ordered  to  be  prepared 
for  destruction  many  days,  sometimes  months,  if  in  a defensive  position,  previous 
to  the  order  being  given  for  driiig  it,)  precautions  were  taken  to  secure  the  powder 
ftom  damp,  or  wet,*  either  by  putting  it  in  a wooden  box  prepared  for  it,  or  other 
which  may  l)e  at  hand  at  the  moment : the  train  was  then  fixed  to  the  box,  and 
brought  to  the  surface  of  the  road  up  the  shaft,  which  was  then  solidly  and  com- 
pactly filled  in  with  the  nmtrrial  which  had  l>een  taken  out,  and  if  thought 
necessary,  some  of  the  stones  of  the  parapet  were  laid  over  the  mouth  of  the  shaft 
to  increase  the  resistance:  to  the  end  of  the  train  was  fixed  a piece  of  portfire. 
If  a corps  or  division  of  the  army  was  to  pass  over  after  it  was  prepared  for  de- 
struction, the  train,  or  hose,  was  brought  within  a foot  of  the  surface  of  the  roadway, 
and  then  carried  in  a groove,  cut  on  piurpnsc,  lo  the  side  of  the  parapet,  the  groove 
being  filled  in  so  that  the  road  reiuaiucd  clear  for  the  passage  of  troops  or  ar- 
tillery without  the  chance  of  the  hose  being  disturlicd : precautions  were  taken  to 
drain  the  roadway  in  case  of  min,  in  order  to  preserve  the  train  from  getting  injured 
by  wet.  ^Vhere  a bridge  is  very  wide  it  may  l>e  proper  to  divide  the  quantity  of 
powder  necessary  for  destruction  into  two  charges,  by  sinking  slufta  at  the  proper 
points,  according  to  the  breadth  of  the  bridge;  tius  is  likely  to  be  attended  with 
failure:  it  has  hap)>encd  that  only  cue  charge  takes  effect,  leaving  half  the  arch, 
which  still  afiforda  a passage  for  troops.  Several  inodes  have  been  suggested  for 
breaking  down  an  arch,  such  as  laying  a quantity  of  powder  upon  the  crown  of 
the  arch,  so  that  the  concussion  may  break  it:  this,  if  effectual,  will  require  a very 
lai^  charge,  much  greater  for  an  arch  of  good  masonry  than  lOOlbs.,  which  the 
French  state  is  sufficient;  probably  more  than  could  be  obtained  or  spared  for  this 
method. t Auothrr  is  by  sus]>euding  the  charge  under  the  arch:  this  is  likely  to  be 
ineffectual  from  tlie  difficulty  of  drawing  up  or  firing  the  charge  near  the  crown 
of  the  arch.  In  some  cases  a gallery  has  ticen  driven  into  a pier  at  the  level  of  the 
springing  of  the  arch:  there  arc  difficulties  attending  this  plan  which  make  It 
tmailvisahle  to  adopt  it.  At  Duenas.t  in  1812,  on  the  retreat  from  Burgos,  the  rear 
guard  of  the  army  was  closely  pressed  by  the  enemy;  the  bridge  was  of  solid 
masonry  from  tlie  arch  to  tbc  roadway ; the  miners  liad  only  time  to  strip  off  some  of 
the  pavement,  and  to<lgc  two  barrels  of  powder  in  tbc  hole,  covering  them  as  hastily 
as  possible  with  the  small  quantity  of  material  at  hand : when  fired,  the  effect  was  to 
break  <lown  the  entire  breadth  of  the  arch,  making  a gap  of  15  feet.  And  in  the 
Lines  of  Torres  Vedras,  a bridge  was  destroyed  in  a similar  manner,  by  merely  placing 
the  powder  on  the  crown  of  the  arch,  without  any  loading  wliatever. 


* VV'hni  say  of  tlirsc  mines  fell  temporarily  into  the  hands  of  the  enemy,  they  were  inTsrisbly 
emptied  for  the  sskr  of  the  powder. — Kd. 

t :<iiU  perhaps  worthy  of  further  ronsiderstioa  and  experimcBt. — Ed. 
t The  bridfc  in  Plate  XI.  ‘ Field  ^ketebin;.' 
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At  Port  St.  Maxance,  in  1814»  only  one-half  of  the  arch  was  broken  down  by  the 
evpiosion,  leaving  the  other,  airurdiiig  a free  passage  across  it:  the  same  result 
attended  an  explosion  of  the  bridge  at  Huivacs,  in  the  north  of  Portugal,  when 
attempted  to  be  destroyed  by  the  French  during  the  Peninsular  war.  It  is  considered 
advisable,  in  placing  the  |iuwder,  to  pul  it  into  an  oblong  form,  rather  than  in  a cubical 
ma»s;  as  by  the  latter  mode  it  nut  imfrcquently  hapt>ens  that  a )>ortion  of  the  arch 
may  be  thrown  down,  as  at  Port  St.  Maxaucc.  Where  the  luidge  is  narrow,  there 
can  l)e  no  necessity  for  sinking  the  shaft  much  dcejHsr  than  half  the  width  of  the 
bridge,  as  want  of  resistance  at  the  sides  will  render  the  additional  vertical  resistance 
of  no  importance. 

A failure  occurred  during  the  Peninsular  war,  from  having  sunk  a shaft  down  to  a 
pier  with  the  intention  of  destroying  two  arches : although  great  perpendicular 
resistance  was  gainetl,  the  effect  was  to  blow'  out  the  sides  of  the  pier,  leaving  tbc 
arches  perfect. 

In  some  old  bridges,  very  Urge  and  su1)stantial  cut-waters  will  !>e  found,  which  bad 
becu  constructed  subsequent  to  the  erection  of  the  bridge:  these  will  be  foumi  to 
offer  great  resistance,  and  contribute  very  much  to  produce  the  effects  alwve 
dcscnl>e<l.  In  the  destruction  of  two  bridges  on  the  Shannon,  in  1845,  the  cut- 
waters being  very  sul»tantial,  and  running  very  high  up  tiie  face  of  the  pier,  w ere 
obliged  to  be  taikcn  into  consideration  when  calculating  the  charges.  (See  fig.  14.) 

In  the  Peninsular  war,  when  there  was  time,  the  mines  were  loaded  with  every 
necessary  precaution,  the  powder  placed  in  a box,  the  hose  laid  in  a wooden 
trough,  and  when  required  to  remain  any  time  under  ground,  the  box  and  trough 
were  well  pitched,  if  there  were  means,  and  covered  with  straw,  tarpaulin,  &c.,  to 
preserve  the  powder  dry:  when  prcsse<l  for  time,  the  barrels  were  placed  in  the 
chamber,  or  the  j>owder  tied  up  in  a piece  of  tariwulin,  or  in  linen  l>ags;  the  hose 
was  sometimes  laid  without  a wooden  trough,  but  with  care  that  it  would  not 
be  choked  by  the  filling  in  of  the  mine.  Saucisson  or  hose  is  easily  made  and 
carried.  Bickfonl’s  patent  fuze  is  an  excellent  material  for  firing  mines;  • the  only 
objection  is,  the  length  of  time  it  takes  to  communicate  witli  the  powder : in  using  it, 
great  care  should  l>e  ubserv’ed  to  cut  off  a piece,  and  to  examine  if  the  end  at  the 
part  cut  off  is  well  and  proiK;rIy  filled  with  the  composition.  In  blowing  up  the 
bridge  at  Athlone,  in  1845,  from  want  of  attention  to  this  circumstance,  a good  deal 
of  delay  and  suspense  occurred,  and  the  person  in  charge  was  obliged  to  go  and  cut 
the  end  of  the  fuze,  and  light  it  a second  time,  liefore  the  explosion  took  place.  It  has 
been  stated  as  objectionable  to  use  two  charges,  where  the  effect  desired  could 
be  obtained  by  one:  but  circumstances  may  arise  wliich  might  make  it  mlvisable  to 
do  so,  in  order  to  gain  time;  for  instance — in  sinking  the  shaft  in  the  centre 
of  tbc  roadway  of  the  bridge  across  the  Shannon  at  Garrick,  the  workoten  came 
upon  the  spamlril  wall,  which  was  of  excellent  inasomy,  and  caused  great  trouble 
to  sink  the  shaft  through  it,  as  well  as  consuming  a great  deal  of  time. 

In  destroying  bridges  by  gunpowder  in  the  field,  tbc  quantity  was  never  de- 
termined by  any  fixed  data  for  calculating  the  charge;  ami,  moreover,  had  there  been 
any  rule  established  for  so  doing,  it  wutdd  never  l>c  wise,  or  prudent,  in  the  Engineer 
employed  to  destroy  a bridge,  to  mn  the  risk  of  failure  by  being  too  precise;  and  to 
avoid  the  possibility  of  such,  and  to  insure  success,  powder  must  l>e  used  freely : 
nevertheless,  wlierc  there  is  no  question  of  time,  the  Rules  and  Tables  given  in  this 
Paper  may  be  applied  with  advantage. 


* Ksperisltf  for  charges  under  water,  takiog  care  to  xue  tbc  aj>]<ropruite  de«cri|nton.  Viilf 
' Pom.’ — #frf. 
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On  the  Shannon,  where  sc\cra1  old  bridges  had  to  be  removed,  consequent  upon 
the  improvements  making  in  the  navigation,  it  was  considere<I  an  excellent  op> 
portunity  of  testing  the  accuracy  of  the  data  given  by  General  Pasicy,  and  more 
particularly  as  these  bridges  being  situated  in  the  centre  of  towns,  with  dwelling- 
houses  on  each  bank  of  the  river,  abutting  upon  the  ends  of  the  bridge,  large  charges 
could  not  l>e  used,  without  running  the  risk  of  injuring  them  : the  result  appeared  to 
prove  that  the  quantity  of  |»ow(ier  calculated  in  pounds  of  L L R*  x 1,  will  be  found 
just  equal  to  the  duty  of  blowing  down  the  pier  and  the  greater  part  of  the  two 
ailjoining  arches  without  dispersing  the  materials.  This,  in  some  cases,  would  be 
objectionable,  as  the  mass  of  stone,  &c.,  thus  falling  into  the  water-way  of  the  arch, 
might,  if  the  river  was  not  ver>'  deep,  greatly  facilitate  the  passage  of  troops,  and 
certainly  aid  very  much  in  the  operation  of  repairing  the  bridge.  Tliis  would  be  an 
additional  reason  for  using  a much  greater  charge  than  the  rule  prescribes,  in  order 
that  the  materials  may  he  dis]>ersed ; and  if  the  explosion  does  not  take  place  until 
an  enemy  is  close  upon  the  bridge,  he  will  he  liable  to  lose  a great  num)>er  of  men  by 
the  falling  stones.  There  is  also  another  reason  which  may  )>e  urged  for  using  large 
charges:  the  fracas,  and  noise  of  the  explosion,  and  falling  materials,  will  have  a 
great  effect  upon  soldiers,  who,  if  accustomed  to  silent  demolition,  would  not  hesitate 
to  rush  on,  and  attempt  to  disturb  the  train,  which  might  have  been  done  on  the 
bridges  at  Athlone  and  Garrick,  where  tlie  demolition  was  silent  bnt  perfect,  scarcely 
any  report  from  the  explt^ion,  and  unattended  by  danger  to  any  person  who  might 
have  been  standing  upou  the  bridge,  just  clear  of  the  line  of  fracture  of  the  arch. 

For  details  of  the  demolition  of  the  bridges  at  Banagher  and  Rooakey,  ruU 
Appendix  D. 


BAHKIKK  GATES. 

The  Petard  (the  ancient  machine  or  instrument  for  blowing  down  gates,  or 
luuriers,  at  the  entrance  to  a fortress,  causeway,  or  building,)  has  fur  many  years 
been  in  disuse  in  the  British  Service,  having  been  found  too  unwieldy  an  instrument 
for  attacks  hy  surprise,  or  even  at  any  time,  under  any  circumstances : a bag  of 
powder  has  l>een  suhsiituted,  and  it  is  lielicved  on  every  occasion,  w'bere  applied,  with 
success. 

Many  experimental  trials  have  been  made  at  the  Royal  Eiigiuccr  Field  Establish- 
ment at  Chatham,  ami  also  at  Quebec,  iu  the  Professional  Papers,  vol.  vi.,  of  the 
Corps  of  Royal  Engineers,  an  account  is  given  of  two  experiments  made  at  Quebec  in 
the  year  1H40. 

Tlie  first  experiment  was  against  the  outside  of  a pair  of  saIIy]K>rt  gates:  the  gates 
were  4 inches  thick,  2-inch  oak  douhle<l,  fastened  inside  by  an  iron  strap  18  inches, 
2^  inches,  by  ) inch,  and  further  were  scaired  by  two  liars  of  1^-iuch  round  iron, 
fixerl  at  one  cud  hy  staples  to  posts  in  the  rear;  the  other  end  was  attached  to  the 
gates  near  the  centre.  The  qiuuitity  of  ]M>wdcr  used  was  50  ths.,  sewn  up  in  a leathern 
bag:  it  was  suspended  to  one  of  the  gates  on  the  outside  near  the  centre;  the  effect 
of  the  explosion  was  to  destroy  that  half  of  the  gate  to  which  the  bag  was  attached ; 
the  other  was  not  so  much  injured : the  gates  were  opened  sufficient  to  allow  four  or 
five  men  to  pass  in  abreast. 

The  secomi  experiment  was  attended  with  much  the  same  success  as  the  first : 
hut  it  appears  evident,  as  very  justly  remarked  by  the  Officer*  who  conducted  the 
cx{>erimcQt,  that  a greater  cliargc  ought  to  have  been  used  by  10  or  15  lbs.,  it  Mug 
evident  that  had  the  gates  been  equal  in  strength  to  the  entrance  gates  of  fortresses. 


• Licat.  8imiaonj>,  R.  R. 
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it  is  most  probable  that  an  asuiiltiug  column  would  have  had  great  dlffitndty  to  pass 
tbmugh  the  o{>oning. 

It  ap{>ears  from  these  experiments  that  the  piers  of  the  gates,  although  of  green 
maaomy,  were  uninjured  by  the  explosion,  and  that  the  ciTect  of  the  powder  was 
chiefly  at  the  (>oint  of  suspension:  hence,  from  the  details  given,  it  may  l>e  presumed 
that  if  the  gates  had  l>ecn  more  strongly  fastened,  or  if  there  had  been  iron  stays 
at  the  top  and  bottom  rails,  a mere  hole  would  have  lieea  blown  throngh  the  gate, 
unless  the  charge  had  been  doubled;  in  fact,  the  gates  were  only  partially  blown 
open,  though  the  injury  caused  by  the  explosion  was  sulTiciently  great  to  enable 
a few  men  to  pass  through,  which  is  the  princi|>al  object  to  he  attained:  this  U more 
easily,  quickly,  and  l>ettcr  effected  hy  a bag  of  powder  than  by  any  other  means 
at  present  in  use.  The  East  India  Com|>any's  Engineers  have  had  op]>ortututies 
of  thus  applying  bags  of  powder.  At  Ghuzuee,  in  1839,  a charge  of  300  tbs.  was 
used  with  success,  divided  and  placed  in  twelve  samUbags,  with  a hose  72  feet  long : 
it  is  supposed  (although  the  account  docs  not  state  it)  that  the  bags  wore  merely 
laid  down  on  the  ground  at  the  foot  of  the  gate,  and  there  exploded.* 

Also,  in  the  late  war  in  China,  at  the  storming  of  Chin«keaiig*foo,  160  tbs. 
of  powder,  in  bags,  placed  on  the  ground,  blew  a large  iwodeavcd  gate  off  its 
hinges,  and  flung  it,  almost  uninjured,  several  feet  hack  into  the  archway,  though 
this  last  had  been  in  a great  measure  flllcil  up  with  hags  of  grain,  &c.,  to  obstruct 
the  entrance. 


LOCKS  AND  GATK8. 

Id  the  principal  maritime  fortresses,  there  are  generally  Urge  basins,  in  which 
men-of-war  remain  afloat,  the  water  in  them  being  retained  by  large  gates,  with 
a chamber  for  the  ingress  or  egress  of  the  vessels.  A description  of  the  operationf  of 
destroying  the  chamber  between  the  lock>gates  at  Flushing  is  herewith  given : the 
result  was  every*  thing  that  could  be  desired ; the  work  was  completely  destroyed,  ami 
the  explosion  effected  its  work,  quietly,  and  without  the  slightest  injury  to  the 
adjacent  houses. 

*•  The  length  of  each  pier  was  128  feet,  the  thickness  varied  from  about  27  to  nearly 
33  feet,  and  the  height,  above  the  floor  of  the  entrance  chamber,  was  26  feet ; 
the  whole  of  solid  brick-work,  except  a small  arched  channel  or  culvert,  which 
ran  longitudinally  through  the  upper  part  of  each  pier. 

The  object  Iteing  to  render  these  piers  unserviceable,  with  the  least  possible  injury 
to  the  town  of  Flushing,  it  was  proposed  so  to  place  the  charges  that  the  foot  of  each 
wall  should  be  blown  into  the  entrance  or  lock  chamber,  and  that  the  upper  part  of 
the  wall,  instead  of  being  thrown  upwards  by  the  immediate  effect  after  explosion, 
should  fall  as  its  consequence,  or  be  so  rent  as  to  lie  incapable  of  partial  repair. 

**  The  position  fixed  upon  for  the  charges  was  two  feet  above  the  floor  of  the  lock 
chamber,  and  with  a line  of  least  resistance  towards  the  face  of  each  pier  of  9 feet. 

**  The  explosion  was  to  take  place  at  low  tide,  when  there  would  be  7 feet  depth  of 
water  in  the  entrance  chamber. 

" Four  mines  were  determined  for  each  pier,  to  be  equally  distributed  and  fired 
together;  the  charge  of  each  to  be  three  barrels  of  gunpowder,  or  about  270  lbs. 

A shaft,  7 feet  square,  was  sunk  for  each  mine  in  the  ground  immediately  at  the 


* When  the  quutitj  of  powder  sdmiU  of  its  being  hung  to  the  centre  of  the  g*te4.  m we«  the 
case  in  the  Quebec  experienenu,  the  partv  ibould  be  provided  with  a t&rge  giotlet  or  two,  u the 
resdiot  and  quietest  way  of  suapetiding  the  powder-l>ag». — f’d. 

f Abridged  from  Colonel  Fantbawe't  Report. — Curp*  Papers,  rul.  ii. 
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hack  of  the  piers,  and  upon  reaching  t!»e  reqmr«l  depth  in  each,  a gallery  4 feet 
0 inches  high,  and  2 feet  6 inches  wide,  was  driven  through  the  hrick-work  to  the 
position  for  the  charge. 

**  The  general  average  of  work  accomplished  by  the  minors  was  about  inch  length 
of  gallery  j>er  hour. 

**  Having  reached  the  length  intended  for  each  gallcr>',  a return  was  made  for  the 
ehamlter,  of  which  the  following  is  a section : 

**  The  boxes  to  contain  the  charges  were  in  the  clear  19f  x 191-  x 22J  inches,  made 
of  1 1-inch  deal,  the  bottom  covered  with  tart>aulin,  and  the  cover  made  to  fit  ejtactly 
with  leflges. 

“The  auget  was  fixed  to,  or  rather  housed  into,  the  centre  of  the  side  of  the  box 
tow'arris  the  gallerv'. 

A slight  bridge  was  thrown  across  the  entrance  chamber,  from  pier  to  pier;  the 
mines  were  coniiecteti  together  by  the  hose,  and  fired  by  a [lortfirc  equidistant  from 
the  centre  of  each  charge,  allowing  4 inches  for  everj*  right-angltxl  turn. 

“The  mines  were  exp!odc<l  at  low  water,  and  the  fl<iod-gatcs  were  openc<l:  the 
effect  of  each  charge  (excepting  two  on  the  eastern  side,  where  the  powder  had 
l)cconie  damp,  and  the  explosion  consequently  only  rent  the  pier,)  was  to  blow  out 
the  Ifottom  of  the  wall,  and  to  destroy  the  adjoining  part  of  the  floor,  which  was 
of  oak : the  Imttom  of  the  piers  lieiug  thus  removed,  the  upi)cr  part  almost  im- 
mediately fell. 

“ So  completely  was  the  desire  that  the  town  should  not  suffer  fulfilled,  that  not 
even  a square  of  glass  was  broken  in  the  lock-house,  situated  about  30  feet  in  rear 
of  the  western  pier,  wliitst  the  cffcctvial  destruction  of  the  piers  themselves  was 
accoinpUshc<l.“ 

References  upon  any  of  the  above  subjects  may  be  made  to  the  Professional  Pa]>crs 
of  the  RoyiU  Engineen ; Sir  John  Burgoyne’s  Paj)er  on  the  Dt^tmetion  of  Bridges, 
in  Part  1.,  pp.  19.3,  194  ; Sir  John  Jones's  Sieges;  Landiiiauu,  Pasley,  (•omperU  and 
Lebrun,  Mouz<%  Rugnlat,  &c.,  &c. 


BOOMS. 

In  pving  the  following  decisive  experiment  as  to  the  facility  of  destroying  booms 
when  unopjjwied,  it  is  right  to  refer  to  the  third  ]>aragraph  of  the  article  * Boom,’  in 
wluch  it  is  expressly  stated  that  they  must  never  lx;  left  unobsen  ed  or  unpn)tertr<i. 

“ Another  interesting  experiment  took  place  yesterday  off  the  Ej-ceilenf,  Captain 
Chads,  on  the  most  S}>eedy  and  efficacious  mode  of  dcntroyiiig  a l>ooin,  which  miglit 
impede  the  progress  of  boat  squadrons  in  narrow  rivers,  as  in  the  case  of  the  recent 
attack  on  the  pirates  of  Borneo  by  the  squadron  under  Rear-Admiral  Sir  TlH>ma<( 
Cochrane. 

“ The  first  experiment  took  place  on  Friday  lost,  but  was  ou  a smaller  scale  than 
the  present,  consequently  not  so  convincing  or  successful  in  its  results. 

*•  On  the  present  occasion  two  linc-of-luiltlc-ships'  lower  masts  ♦ were  taken  from 
the  old  mast-pond,  and  moored  at  a short  distance  from  the  KretUmt.  Six  turns  of 
small  chain  limbing  scaired  the  two  spars  in  the  centre;  the  ends  of  the  spars  were 
secured  by  two  balf-hitehcs  of  chain,  and  two  parts  of  the  chain  cable  ran  along  the 
spars,  and  were  secured  in  the  same  manner  round  the  opposite  extreme.  The  spars 
being  thus  secured,  as  if  at  the  entrance  of  a river  or  creek,  to  prevent  intrusion,  the 
operations  now  commenced  to  dislodge  them: — A breaker,  containing  56H>s.  of  gnn- 


* Diameter  S7  mciiet,  length  yo  feet. 
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powder,  was  brought  to  the  spot ; at  one  end  was  8 inches  of  {xirtfire  passed  into  it, 
over  which  was  secured  a copper  tulie  made  perfectly  water-tight ; and  two  threads  of 
quick-match  being  attached  to  the  up{>er  end  of  the  ]>ort6rc,  and  the  opposite  extreme 
brought  through  to  the  mouth  of  the  tube  above  the  water,  they  were  ignited,  and 
the  breaker  being  thereupon  liaulcd  and  secured  immediately  under  the  spars,  a 
ttifficiency  of  time  (eight  minutes)  was  provided  for  the  boat  to  get  clear  of  the  mass 
before  the  portfire  reached  the  }>owder,  which  it  did  in  the  time  almve  mentioned, 
when  a tremendous  explosion  took  place.  On  examining  the  spars  and  their  fasten- 
ings, afterwanls.  the  following  was  the  result:  1 1 feet  out  of  the  centre  of  both  spars 
was  shivered  into  atoms,  with  one  of  the  chain  lashings  blojvn  up  with  the  timbers. 
The  same  experiment  was  aflcr>vards  rc|>eatc<l  ujmn  the  shorter  end  of  the  obstruction, 
under  the  parts  of  the  chain  cable,  the  result  of  which  was  that  the  whole  of  the 
spars  were  blown  to  pieces.  These  experiments  were  highly  sucressfiil  and  satis- 
factorj’. 

“ Tliis  morning  a further  experiment  was  made  u]>on  the  two  long  ends  of  the  same 
spars,  with  the  chain  cable  wound  round  them,  and  a hemp  (13-inch)  cable  hove 
'taut'  in  the  intervals,  the  rest  of  the  arrangements  l>emg  the  same  as  yesterday, 
except  the  quantity  of  powder,  112  tbs.  I>eing  used  to-day.  The  result  was  the  total 
demolition  of  both  spars,  the  chain  cable  was  thrown  to  the  bottom,  and  the  hempen 
one  blown  away.  Thus  the  success  of  the  experiments  is  most  unqualified  and  im- 
portant. Tlicy  wore  performed  at  the  desire  of  I.ord  Ellenborough,  who  had  ex- 
pressed to  Captain  Chads,  in  a letter,  his  opinion  upon  the  importance  of  Naval 
Officers  becoming  acquainted  with  the  safest  and  must  speedy  method  of  removing 
such  obstructions  as  those  offered  to  the  China  squadron  on  the  late  occasion  of  the 
conflict  with  the  pirates  in  the  Malvodo  river."— From  /Ae  * 7Yw« ' uf  15/A  January^ 
1846. 


APPENDIX  A.* 

Demoixtion  th«  Lefl  Face  and  Flank  of  the  GUmert>  Hastuin,  in  1828,  by  5/A 
Company  of  Royal  Sappfr%  and  Minrrt. 

The  galleries  t (A,  H,  C,)  were  executed  by  day-work,  and  advanced  at  an  average 
8 feet  per  day  in  a marie  ground  of  clayey  soil,  mixed  with  fragments  of  rock,  of 
considerable  compactness. 

On  completion  of  these  galleries,  the  company  w*as  trdd  off  into  3 brigades  of 
1 serjeant,  3 corporals,  and  9 privates,  to  relieve  each  other  every  six  hours;  the 
remainder  employed  in  making  hoses,  casing  tubes,  See.  The  work  of  forming 
branches  and  chambers  370  feet  (total  length)  was  equally  divided  among  the  three 
squads.  As  soon  as  the  coffers  were  properly  fixetl  and  filled,  and  the  train  laid, 
each  squad  cotnmenoed  a fresh  branch,  and  the  excavation  was  employed  in  tamping 
the  one  just  completed. 

The  whole  operation  took  a week. 

A charge  of  70  tbs.  (13  inches  cul>c)  was  let  for  its  own  depth  into  the  counterforts 
at  their  junction  with  the  escarp,  with  L L R»9  feet  nearly ; and  a charge  of  50  lbs. 
(12  inches  cube)  let  into  the  l>ack  of  the  escarp,  also  for  its  own  depth  (equidistant 
from  the  counterfort  charges),  with  LLR^S  feet.  Average  height  of  scarp,  21  to 
25  feet:  sound  rubble  masomre. 


* Abridged  from  CapUin  Mclboiih's  Report,  Corp*  Paper*,  vul.  u. 
t Pretutsed  from  the  scale  of  the  drawing  to  be  about  ft'  x S'  in  section. 
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Fig.  8. — Plan  of  the  Mines  in  tlie  Cilaoirre  Dastion,  as  destroyed  by  Colonel 
Diirnford.  R.  E. 
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Fig.  9. — General  Transverse  Section  of  Fig.  8. 
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Accidentally,  the  whole  twenty  mines  were  exploded  from  A.  The  effect  was 
perfectly  satisfactory:  the  escarp  emmhied  to  pieces,  without  a stone  going  50  feet 
from  its  original  position ; and  the  whole  pampcl  was  brought  down  so  as  to  form  a 
thoroughly  practicable  breach. 

The  general  lino  of  explosion  (A  BC)  was  220  feet  long ; the  time  of  ignition  along 
it  did  not  exceed  three  Kccnnds : hence  it  is  to  Ire  prcsume<l  that  a simultartcous 
explosion  of  mines,  (requiring  a great  length  of  hose,  much  time  to  adjust,  and 
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additional  lalmur,)  if  resorted  to,  would  not  materially  increase  the  The 

distance  to  which  a gallery  may  be  driven,  without  the  aid  of  bellows,  dei^ends 
entirely  on  the  state  and  temperature  of  the  atmosphere.  In  the  present  instance, 
gallery  A was  driven  at  least  140  feet,  and  the  lights  biime<l  tolerably  well,  though 
eight  men  were  frequently  employed  in  it.  The  above  took  place  in  the  middle 
of  February. 


APPENDIX  B.f 

The  galleries  were  driven  throiigli  the  escarp  (A  A),  from  face  to  hack,  with 
returns  of  8 feet  right  and  left.  Cliaml>er8  let  fully  into  the  hack  of  the  escarp. 


ft.  in. 

Thickness  of  escarp  at  top  ....  36 

t,  „ at  base  ...  60 

Height  of  escarp 20  0 

Galleries  from  centre  to  centre  . . 28  0 
Chandlers  „ „ ...  14  0 


The  galleries  through  the  escarji  were  4 feet  high  x 3 feet  wide;  the  returns 
3 fret  high  x 2J  feet  wide;  all  in  solid  rock,  or  remarkably  tough  masonry.  In 
some  of  the  galleries  there  were  only  18  inches  of  masonry,  and  then  rock  to  cut 
through.  In  others  the  earth  was  very  loose;  and  in  the  rest,  clay  and  thin  layers 
of  rock  mixed. 


Pig.  10. — Plan  of  the  Mines  at  Fort  Schulendiurg. 
a.  Focus  of  ignition,  b.  Train. 


ft 


In  the  two  small  casemates,  (B),  L L R » 14  feet,  and  each  of  the  two  charges  there 
=>  375  lbs. 

In  the  escarp  mines,  L L R * 5 feet,  the  charge  was  205  ibs. 

Galleries  commenced  2nd  May.  Loailing  and  tamping,  29th  May.  Exploded, 
10th  June.  One  miner  and  two  labourers  per  gallery ; ditto  per  return. 

The  etTect  was  most  couiplete;  the  whole  escarp  with  the  12  feet  parapet  licing 
thrown  down  en  glads,  particularly  in  front  of  the  casemates. 

In  a recent  communication  to  the  Editors,  Lieut.-Colonel  Marshall  observes,  that 
the  charges  were  decidedly  too  lai^e,  though  the  masonry  was  of  the  very  best. 
The  powder  was  of  that  left  by  the  French  in  1814;  it  was  never  used  by  our 
Artillery,  but  sold  to  the  Greeks,  or  used  in  dvil  works : hence  it  would  appear  (hat 
the  quality  was  deemed  indifferent,  and  hence  also,  the  apparent  misproportion  of  the 
charges  in  the  escarp  chaml»ers. 


* The  objection  liei  in  the  increased  liability  to  ardent  to  which  loa;;  train*  are  aubject. — Kd. 
t Abridged  from  the  Report  of  Major  Moraball,  K.  E.,  Corpa  Pa|ier*,  vol.  ii. 
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For  these  cscurp  chanihers 
63- 


its. 

205 

— = 1-61  LLR3. 
125 


H>s. 


For  the  casemates  coositlcred  as  one  mine  

143-  2744 


=-273  LLR3,  which 

2744 


is  almnt  ^th  of  the  above;  but  the  imsition  of  these  last  was  too  irregular  to  admit  of 
uicc  computation. 


APPENDIX  C.* 

Rfyort  on  the  Demolition  of  the  Reretmentu  tf  tome  of  the  Old  Work*  at  5Aeemew, 
on  Saturday^  July  14/A,  1827. 

GEN'BRAL  DESCRIPTION. 

Tlic  revetments  to  be  destroyed  consisted  of  26C  feet  in  the  face,  flank,  and  curtain 
of  a front  of  fortiflcalloii  in  the  old  defences  towanls  the  land  side,  and  of  260  feet  of 
the  reretiucnt  of  the  ravelin  in  front.  The  revetment  in  the  body  of  the  place  was 

16  feet  6 inches  high.  3 feet  thick  at  top.  ami  5 feet  at  bottom,  supported  hr  counter* 
forts  3 feet  w ide,  and  4 feet  long,  placed  at  unequal  central  distances  of  from  15  to 

17  feet.  The  revetment  of  the  ravelin  was  10  feet  high,  3 feet  thick  at  top,  and 
4 feet  3 inches  at  bottom,  supported  by  counterforts  3 feet  wide  by  2 feet  4 inches 
long,  placed  at  regular  central  distances  of  20  feet.  Tliose  works  were  originally 
surrounded  by  water,  and  at  the  time  they  were  ordered  to  be  destroyed  were  found 
to  be  covered  u]i  G feet  from  the  foundation.  The  masonry  was  fur  the  most  part 
good,  the  bricks  frequently  breaking  l>eforc  the  mortar;  but  from  the  settlement 
of  the  foundation  several  of  the  counterforts  were  cracked. 

Rg.  11. — Plan  of  Revetments  destroyed  at  Shcemess  by  Colonel  Pasley,  R.  E., 
July  14,  1827. 


* Ueoiolitiva  vf  IWvcUnenU  m siteernes*.  bj  Culuncl  Puley.  K.  E..  froio  I'orps  Paper*,  toI.  lit. 
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Fig.  12. — CcTifral  Section  Ihrmigh  the  B<Mly  of  the 
Place,  fig.  11. 


Fig.  1.1. — Oencral  Section  through 
the  Ravelin,  tig.  1 1. 


Scale  to  figs.  5 and  6. 


PROJKCT  OP  DBMOUnOK. 


A trench  was  ordered  to  be  cut  along  the  face  of  the  revetment  of  both  works, 
G feet  wide,  and  as  deep  as  the  foundations.  In  the  l>ody  of  the  place,  shafts  were 
ordered  to  l>e  sunk  at  the  luick  of  the  revetment,  by  the  side  of  each  counterfort,  and 
returns  to  be  ma<lc  into  them  I foot  alxive  the  foundation,  and  at  such  a distance 
from  the  back  of  the  revetment  that  the  centre  of  the  barrel  which  contained 
the  charge  should  be  in  the  centre  of  the  counterfort,  and  7 feet  C inches  from  the 
face  of  the  revetment. 

In  the  ravelin,  shafts  were  also  ordered  to  be  sunk  at  the  back  of  the  revetment, 
hy  the  side  of  each  counterfort,  as  well  as  one  midway  l>etween  each ; returns  were 
ordered  to  be  made  into  the  counterforts  so  as  to  lodge  the  charge  in  the  centre, 
and  5 feet  from  the  face  of  the  revetment ; the  other  charges  were  also  laid  5 feet 
frt>m  the  front. 

The  charges  were  calculate*!  exactly  according  to  Lieut.-Colonel  Pasley’s  rules. 
In  tlic  body  of  the  place,  the  lines  of  least  resistance  were  taken  7 feet  6 inches; 
the  calculated  charge  for  which,  for  two-lined  intenrals  f^h  of  its  cube),  is  84  tbs., 
hut  as  some  of  the  counterforts  were  more  than  15  feet  from  centre  to  centre,  a 
l>arrel  or  90  fbs.  was  used.  In  the  ravelin,  the  mines  were  exactly  10  feet  asunder; 
the  line  of  least  resistance  was  5 feet,  the  charge  for  which  was  exactly  25  tbs., 
being  also  of  its  cube. 

In  the  large  mines,  the  barret  was  lowered  down  and  placed  on  its  end  in  the 
return,  the  copper  hoops  having  been  previously  taken  off,  and  a hole  drilled  in  the 
top  to  receive  the  hose : the  top  was  off  at  this  period.  That  part  of  one  of  the 
staves  nearest  the  hole,  which  projects  above  the  top,  was  knocked  off  to  prevent  the 
hose  from  being  cut  whilst  laying  it;  the  hose  was  pushed  into  the  barrel  al)out 
9 inches. 

In  the  smaller  mines,  large  bags  were  used,  and  the  hose  sewn  into  them ; and 
where  there  was  any  symptom  of  mobture,  laid  in  straw. 
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Thiro-quartrr-inob  hose  was  used,  hut  it  was  thought  that  half-inch  would  have 
been  quite  sufficient. 

The  mines  in  the  ravelin  were  tired  in  succession,  first  along  one  face,  and  then  the 
other.  For  thU  purpo.se  the  hose  was  laid  straight  along  the  top  of  the  revetjiient, 
communicating  in  succession  with  the  short  pieces  coming  from  the  charges,  and 
fired  from  one  extremity.  In  the  body  of  the  place,  the  mines  were  fired  by  twos  or 
threes,  far  simultaneous  explosions. 


BFFBCT. 

The  roost  complete  demolition  was  produced.  The  whole  revetment,  from  one 
cxlreuiity  to  the  other,  was  laid  in  ruins,  and  yet  so  nicely  were  the  charges  cal- 
culated, not  a hrick  was  thrown  60  yards,  and  people  at  that  distance  might  have 
looked  on  in  security. 

It  was  observed  that  the  mines  in  the  body  of  the  place  produced  a greater  effect 
on  the  ground  to  the  rear  than  might  have  been  anticipated : the  shock  on  the 
adjacent  mines  prepared  for  explosion  was  such  as  to  lay  the  hose,  which  was 
previously  covered  with  3 nr  4 inches  of  earth,  quite  bare. 

In  firing  the  mines,  commencing  at  No.  1 in  the  left  face  of  the  ravelin,  Nos.  1 and 
2 failed.  This  was  owing  to  the  hose  which  was  laid  along  the  top  of  the  revet- 
ment having  l)een  displaced  by  people  getting  over  the  work  at  this  corner.  Had 
the  precaution  of  taking  a half-hitch  with  the  hose  coming  from  the  mine,  around 
that  which  ran  along  the  revetment,  been  taken,  this  accident  would  not  have 
occurred. 

Id  firing  the  mines  in  the  right  face,  commencing  between  Nos.  18  and  19, 
Nos.  19  and  6,  at  the  two  extremities,  failed  ; the  hose  in  (his  case  burnt  to  the  edge 
of  the  shaft,  and  there  stopped.  I attribute  this  to  the  hose  l>citig  choked  at  the 
angle,  and  the  powder  settling  down  a little  in  the  shaft,  so  os  to  cut  off  the  commu- 
nication. 

In  the  body  of  the  place  we  commenced  with  Nos.  1,  2,  and  3,  simultaneously; 
then  4 and  6;  then  C,  7,  and  8;  then  9 and  10;  then  11  and  12;  and  then  13.  14, 
and  15.  All  these  succeeded,  hut  (he  shock  from  Nos.  11  and  12  deranged  the  hose 
of  No.  13  so  much  that  Lieut. -Colonel  Pasicy  ordered  it  to  l)c  cut:  after  Nos.  14  and 
15  were  fired,  the  hose  of  No.  13  was  completely  buried,  but  we  succce<led  in  finding 
it  by  digging,  ami  fired  it  also;  but  owing  to  the  quantity  of  rubbish  that  had  cl^ed 
in  around  it  from  the  right  and  lefi,  its  line  of  least  resistance  was  changed,  and 
became  vertical;  the  crater  produced  was  very  large. 

Henry  Jambs,* 

2nd  Lieut.,  Royal  Engineers. 


APPENDIX  D.f 

lianagher  Bridge. 

Of  rubble  masonry  of  a very  inferior  description,  and  consisting  of  seventeen  semi> 
circular  arches. — Moderate  but  complete  demolition  was  desirable.  The  piers  varied 
from  H'  6"  to  17'  in  thickness:  mean  thickness  15'  9":  hence  LLR»7''87. 

I 1 DS  467  AA’K 

Major-General  Paslev's  rule  of  — or  • — = atmut  50  lt>s..  was  tried,  in 

' 10  10 

allemate  piers : the  shafts  were  sunk  8 feet  deep,  a little  on  one  side  of  the 


* N«iw  C«pt.  JatoM. 

t Abrid^rd  fitna  Curp»  Papen.  vol.  vUi.  No.  1,  by  Lirat.-Colonci  R.  L>.  Jones,  H.  E. 
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Rg.  14. 


mid'Width  of  the  bridge,  %o  that  the  charge  (iodgeil  in  one  face  of  the  shaft,  and 
at  the  !)Ottmn)  might  be  exactlv  in  the  centre  of  the  pier  and  ruailway : the  tamping 
consisted  of  the  excavated  materials  replaced.  Uickfoni’s  fur.e  was  used  to  ignite  the 
charge ; • and  one  than  wa*  told  off  to  fire  each  shaft : the  whole  were  lit  at  once  by 
aignal.  The  explosions  were  nearly  simultaneous ; the  entire  bridge  ap|>cared  to 
l>e  raised  a few  feet,  and  then  fell  in  a eonfuseii  mass  of  stones,  with  the  exception 
of  a small  portion  of  two  piers,  which  remained  standing : no  stones  were  thrown  to 
any  distance,  and  the  demolition  might  be  considered  |icrfect.  The  |>atcnt  fuze 
answered  admirably,  as  it  has  in  all  cases  where  it  has  l>cen  employed  on  the 
Shannon,  and  at  other  places  where  1 have  had  opportunitit's  of  using  it." 


Rooiket/  Bridgt, 

Consisting  of  good  external  rubble  facing,  generally  s|)caking  filled  (in  Imth  piers 
and  sjumdrils)  with  loose  earth  and  stones, — except  whert>  two  parallel  walls,  aimut 
18  inches  thick,  and  3 or  4 feet  on  each  side  of  the  centre,  ran  like  partitions  along 
the  whole  length  of  the  bridge,  crossing  (he  spandrils,  and  passing  down  into  the 
piers.  One  large  arch  in  the  centre,  and  four  smaller  ones  on  each  side.  The 
aix  piers  of  the  seven  central  arches  were  from  6 to  7 feet  thick ; the  two  piers 
nearest  the  abutments  were  20  feet  thick. 

As  it  was  necessary  to  avoid  ruining  the  tem|>orar>’  wooden  bridge  running  close 
alongside  of  it,  very  moderate  charges  were  ailvisahte;  hence,  experimentally, 


LLR> 

32 


was  tried  at  first  in  one  of  the  20-feet  piers,  and  one  of  the  small  piers,  but 


unsuccessfully,  lai^  piers,  and  a much  higher 

proportion  — for  the  small  ones.  The  result  was  only  partially  successful  in 


the  latter ; but  by  re-loading  those  that  had  suffered  least  with 


U.R^ 

F3l8’ 


the  remainder 


were  all  brought  drown,  excepting  half  an  arch,  which  foil  next  day.  This  example 
is  valuable,  as  giving  a limit  bevond  which  success  cannot  l>c  expected.  The 
bridge  was  an  indifferent  structure,  and  the  charges  the  lowest  piissihle. 

The  voltaic  apparatus  was  used  in  this  last  instance,  with,  as  usual,  complete 
success  as  far  as  instantaneous  ignition  was  concerned. 

The  powder  used  in  the  preceding  cases  was  from  private  mills;  strength  = 1^ 
of  Government  L.  G. 


• The  Civil  Knpincer,  srprthcnsive  of  failure,  put  two  fuxet,  but  the  prtcaatiun  wm  unneee^ry. 
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APPENDIX  E. — Including  Tabic  VI. 

General  iioticw  for  Demolition,  in  reference  to — 

A.  The  i»oi>ition  of  the  charge — 

B.  Tlic  mode  of  reaching  the  i>oint  where  it  is  to  lie — 

C.  The  amount  and  size  of  the  charge  itself— 

With  regard  to — 

1.  RevetmenU  not  exceeding  Vauban’»  ordinary'  profile. 

2.  Revetments  exceeding  Vauban’s  unlinar}’  profile,  or  in  ver>  nia^aivc  pier-walU. 

3.  Towers. 

4.  Cisterns. 

5.  Military  buildings. 

6.  Bridges. 

7.  Banier  gates  and  town  gates. 

8.  Booms. 

A. 

A.  With  time.  A 1.  Vide  fig.  1. 

A 2.  Vide  fig.  2. 

A 3.  Vide  tig.  6. 

A 4,  3.  In  the  heart  of  the  walU,  and  |MUliriiIarIy  at  the  angles : or 
else,  cut  the  lower  part  of  the*  wall  into  piers,  and  deposit  the 
charges  in  them. 

A 6.  In  the  piers ; generally  in  two  charges  along  the  axis  of  the  piers. 
A 7.  Powder-hogs,  hung  up  at  the  centre. 

A 8.  Prtwder-eascs,  merely  pushed  under. 

A'.  Against  time.  For  all  — adopt  the  most  ex|)cditious  plan. 

2 I these,  regulate  the  decision  by  hardness  of  escarp. 

— hardness  of  backing. 

— total  work  in  gallery,  or 

— total  work  in  shafts. 

— i|iiantity  and  quality  of 

lalK>ur  available. 

— quantity  and  quality  of 

stores. 

A'  3,  4,  5,  7.  Powder  merely  in  bags,  Iioxcs,  or  barrels,  in  a heap 
within,  with  such  tamping  as  the  case  ailmits  of.  Figs.  4,  5,  7. 
A'  6.  Tlic  powder  sunk  as  di*cp  on  the  crown  of  the  arch  as  time 
permits,  and  loaded  with  what  niatoriuU  may  be  at  band. 

A'  8.  As  before. 

n. 

B.  With  time.  B 1,  2.  6.  By  shafts.  Figs.  11,  12,  13 ; or 

By  galleries  from  the  front,  e.  g.  Figs.  1 , 2,  10 ; or 
By  gtdicries  along  the  rear.  Figs.  3,  8. 

U 3,  4,  5.  The  abort  gallerv'.  Fig.  6. 

Mem.  B 1,  2,  6,  generally  liccome  a question  of  economy  in  lalmur  and 
stores ; but  should  there  be  any  deficiency  in  skill,  or  in  such 
stores  as  mining  frames,  &c.,  the  simplest  plan  is  the  shaft,  if  the 
material  is  firm  enough  to  staml  unsupported. 

B'.  Against  lime.  B'  1,  2,  6.  The  shaft.  Figs.  11,  12,  13. 

B'  3,  4,  5.  The  short  galleiy.  Fig.  6. 

C.  (Vide  Table  VI.) 

C.  With  time.  C 1.  2.  (On  two-liiml  intervals)  J LLR^. 

C 3,  4,  5.  6.  to  4 LLR^ 

C.  Against  time.  C'  1,  2.  (On  two-lined  intenaU)  ILL  R^  and  upwanU. 

C'  3,  4,  5. — i L L R^  ami  upwards. 

(/fi.  .300  lbs.— 1 DUO  lbs. 

V/  7.  75  fbs.— 300  lbs. 

C'8.  36  lbs.— 112  H.S. 
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DEMOLITION  OF  ARTILLERY. 

COMPLETE  DEMOLITION. 

/rtm  Guns.* — “Tlie  mode  that  I have  sreiicrally  arlopted,  is  to  half  fill  ihc  gun 
with  powder,  and  jam  in  one  or  two  shot  with  stones,  hits  of  iron,  &c.;  over  this  a 
complete  tamping  with  stones  and  a little  earth,  till  the  l>ore  is  filletl.  I have  seen 
this  done  with  more  than  a hundred  guns,  amt  never  knew  it  to  fail.f  To  break  o(T 
the  trunnions  is  by  no  means  an  infallible  mode  of  destroying  ordtiancc:  the  French, 
in  1807,  near  Tarentum,  had  the  guns  of  a battery  thus  iniijerfectly  demolished  in 
action,  in  half  an  hour  after  a work  was  recovered:  they  were  probably  fired  on  the 
ground.  Tlie  place  of  the  tninnioii  has  also  t»ecn  tcmimrarily  supplied,  in  the  British 
Navy,  by  passing  a chain  round  the  carriage  (vertically)  and  slinging  the  guu  in  the 
bight,  the  breech  of  course  resting  on  the  quoins.  Tlie  difficulty  in  laying  a gun 
accurately  when  thus  deprived  of  truiiniuiis  is  very  cfTcctually  met  by  laying  a long 
triangular  batten  along  the  line  of  sight  fur  the  time  being, — the  vertex  of  the 
batten  on  the  base  ring,  and  the  other  cud  or  base  on  the  inuzzle>iuouldings, — this 
base  being  equal  to  the  difl’erence  of  the  radii  of  the  gun  at  those  two  points,  so  as  to 
render  the  gun  for  the  moment  a cylindrical  piece,  and  do  away  with  dispart.  The 
upper  edge  of  this  batten  should  have  a groove  along  it.  and  he  {tainted  white. 

When  time  admits  of  only  crip{)ling  guns  {tartially  by  removing  the  trunnion,  this 

is  liest  done  by  laving  its  end  on  a block  of  wood,  the  blow  being  given  by  a sled^> 

hammer,  or  (if  that  be  not  at  hand)  hy  heavy  shot;  but  the  hammer  is  preferable 

as  being  more  under  control." 

A shot  may  be  fired  at  the  gun  behind  the  trunnions,  which,  if  it  should  not  break 
it,  w'oiild  render  it  unsafe.  When  old  urdnant'C  is  sold,  it  is  usual  to  break  oiT  one  or 
Imth  of  the  trunnions,  to  prevent  their  becoming  on  article  of  trade,  except  as  old 
metal.J 

Brass  Guns. — A shot  is  fired  into  them  from  some  other  piece,  behind  the 
trunnions,  which  will  preveut  the  possibility  of  their  being  uscti  again. t 

.\t  .Madrid,  on  finally  evacuating  it,  the  French  destroyed  their  brass  battering 
guns  by  kce{)tng  them  over  large  fires  till  they  *druo}>ed;'  though,  when  well 
heated,  a few  smart  blows  fiom  a sledgc.hammer  will  render  such  guns  useless. 

TEMPORARY  DISAUI.EMENT. 

Tlie  spring'Spike  is  used  in  rendering  one's  own  guns  for  a very  short  time  useless 
to  the  enemy, — as  when  guns  are  confidhutly  cxjvecteil  to  he  quickly  recaptuml  on 
the  field.  Ill  this  case,  the  gun  would  also,  if  possible,  be  dlsniuuntetl ; the  rammer, 
&e.,  Ac.,  would  be  taken  away  at  all  events. 

The  common  spike  would  he  used  when  the  guns,  on  either  side,  arc  to  lie  disabled 
as  much  as  possible,  though  time  does  not  admit  of  a more  effective  ofieratioii.  This 
spike  consists  of  a long  ta{>cring  cone, — the  larger  end  of  steel,  and  the  rest  of  soft 
iron,  so  as  to  bend  back  when  driven  well  down  on  the  lower  surface  of  the  Iwre. 


* For  tbr  0nt  parsfraph  wc  are  initebted  to  the  «rrbal  comoiunication*  of  Captwn  Sir  Thomaa 
Herbert.  R.  N. 

t The  cUiubt  existed  io  o)nv<}ueTice  of  a failure  during  the  late  war  io  dalmying  soroe  Freoeh 
afi-prt.  in  a listtery  nn  the  enast  nf  Calaliria.  It  hu  been  lugite^ted  by  an  Artillery  Officer,  that 
partly  burring  the  muztle  of  an  iron  gun  would  hr  an  ae«i»unre.  if  any  dwbt  cxislrd  as  to  the  rdi- 
cacy  of  the  proceMPs  now  detailrrl. 

i Paragra^ihs  from  Notices  by  Licut.»C«lond  Huodas,  C.B.,  R.A. 
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Nails  without  hca<ls  (like  fl<>oring  brads)  are  pood  snbstitHtcs  for  these ; and  it  has 
been  suggested  by  the  Aatbor  of  the  Introdueton'  Ptj»eT  to  this  work,  that  ever)- 
Troo|i«farrier  of  Cavair)'  RegiraenU  should  be  su|)pUed  with  one  nr  other  of  these 
last,  and  a hammer  to  disable  the  enemy’s  guns  in  the  few  minutes  for  which  a 
charge,  with  only  temporary  success,  may  obtain  pos.H'Ssion  of  them.  Acconling 
to  this  Officer,  this  has  liecn  a singidar  |>oint  of  improvidence  in  the  British  ScniM. 

It  would  be  desirable  that  the  spike,  punch,  and  hammer  fornunl  {lart  of  the 
equipment  of  the  Pifuircr.  R.  J.  N. 


DEPRESSION  CARRIAGES.* 

There  is  a general  resemblance  only  between  these  and  the  common  standing 
garrison  carriage: — for  the  points  of  dUTcrence,  compare  them  with  tigs.  G to  9, 
* Carriage,’  Plate  1.  Tlmy  admit  of  a depression  of  3(P,  hut  after  every  round  the 
piece  must  he  brought  to  a horizontal  |iosition  to  Ik*  loafled,  which  is  done  by  taking 
out  the  rear  transom  altogether. 

The  21>poundcr  iron  howitzer  having  been  unintentionally  omitted  in 
Artillery  Tables  G.  H.,  the  following  is  given  to  correspond  with  the  figures  of  the 
Iron  Garrison  Carriage  for  this  piece,  inserted  in  Plate  II.  of  ‘ Depression  Carriage.* 


Elevation,  Dtjireteion,  and  Height  of  an  Iron  2i-pounder  llotritser  mounted  on  an 
Iron  or  flood  Carriage  upon  an  Iron  Trarerting  Platform,  riJ. 


Klevutioo.  Depmaion. 

Height. 

1. 

nder  nwell  of  ' 

1 

1 muule  at  dc-  ; 

j 

From  1 p 

rcasiun  alwre  ' 

With  ] With 

nUtform  10} 

ifae  platform  ' 

elerutina  ' clerutintr 

axis  of  where  the  truciu 

•crew,  j Bcnr«r. 

huwiUer. 

■tana.  ] 

« 1 • 

ft.  in. 

ft.  in. 

Iron  24-pr.howitz.  fan  iron  carriage  IG  I 5 

2 9 

2 n 1 

mounted  on  \ a wood  carriage  1 7 i ^ 

2 8 

2 U 1 

VJue. 

Weight,  j 

«.  d. 

cvt.  qr*.  itta.  j 

Carriages  for  24-pounder  J iron  carriage 

8 15  3 

15  2 10  [ 

iron  howitzer  [ wootl  carriage 

10  4 5 

! 

DERRICK  (Sheers,  &c.) 

The  Derrick,  Sheers,  and  Gyn  have  one  object  in  common. — to  find  a point 
or  fulcrum  in  space,  to  which  the  pulley,  in  the  shape  of  block  and  taclc,  U to 
be  applied;  and  this  is  effected  by  the  abov'e,  on  one,  two,  and  three  legs,  re* 
spectively. 

In  the  derrick,  and  sheers,  stability  is  given  by  guys;  in  the  gyn  they  arc  un- 
necessary. Wherever  these  guys  are  used,  great  attention  must  l>c  paid  to  their  being 


* UnsToidshlr  drinTcd.  or  woukl  htrr  hern  eiven  under  * Carriage.’  m notireU,  p.  307- 
VOL.  I.  Y 
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well  fixed,  or  hciiig  (when  requisite)  duly  cased  off:  nlien  accidents  do  occur  from 
neglect  in  this  respect,  they  are  generally  eery  severe. 

The  applicaliotts  of  Derrick  and  Sheers  about  to  be  given  are  likely  to  provide  for 
ever)'  probable  occurrence,  as  the  most  extreme  cases  have  liecn  expressly  selected; 
and  these  will  he  gimerally  found  in  the  practice  of  the  Navy. 

DERRICK. 

An  unusually  bold  application  of  this  was  made*  with  perfect  success  in  building 
the  btock*liouse  at  the  confluence  of  the  Madiiwiu>ka  and  St.  John's,  New  Brunswick, 
in  IRil.  Fig^.  1, 2,  3,  4,  3,  Plate  I.,  explain  the  operation,  one  (tcculiar  advaiitagc  of 
which  lay  in  the  ease  with  which  the  whole  apparatus  was  shifted  from  side  to  side 
of  the  building  as  required,  and  in  the  rapidity  with  which  the  work  proceeded ; 
for  although  the  workmen  (colonial)  were  so  unpractised  that  they  at  flrst  raised 
and  placed  only  two  logs  (each  35  feet  x 13  inches  x 13  inches,  weighing  about 
1|^  ton)  per  day,  yet  the  walls  of  the  second  and  tlurd  story,  each  11  feet  high,  wen: 
completely  raised  and  framed  by  ten  Canadian  peasants  in  about  a month ; the  last 
twelve  pieces  having  been  fixed  in  one  day.  Not  a single  accident  occurred. 

It  is  to  be  ol»ervcd,  that  ^m  the  height  of  the  building  aud  its  inconvenient 
position,  and  as  the  baulks  (held  on  by  the  hand*gu}’s  dd)  were  not  allowed  to  sw  ing 
to  the  rear,  no  front  guys  w'ere  used.  The  baulks  were  landed  at  first  on  the  two 
en<ls  of  the  loose  planks  (X^),  and  afterwards  turned  over  into  their  places  by 
cant'hooks. 

llgs.  1,2.  R.  Baulk  just  raised,  slung  to  the  tscle  by  common  dog-chains. 
a a.  Double  Iducks. 

6.  Derrick. 

r'ee.  (luys  with  a loop  at  the  end,  to  l)C  quickly  throwm  on,  or  taken  off 
from,  the  head  of  b. 

Mem;  c'  is  stronger  than  ee. 
dd.  Small  hand-g\iys  for  guiding  the  Idock. 

e.  Leading  hhu'k. 

//.  Two  3"  planks  to  lam!  the  baulks;  their  own  weight  kept  them 
steady. 

ff.  Spars  to  prevent  the  timber  fmni  chafing. 

Fig.  3.  a.  A round  spnice-woml  pole. 
bbb.  Iron  hoops. 

e.  Of  I round  iron,  with  Hneh-pin  and  washer;  the  wood  being 
well  guanie<l  with  iron  at  each  mouth  of  the  hole  where  e passes 
through. 

Fig.  4.  A baulk  slung  in  dog-chains. 

Fig.  5.  A cant-book ; the  lever  (A)  may  be  about  5 feet  long. 

GKTriNO  IN  THK  nOW'SPRIT  BY  THB  PORE.VARD.t 
(Here  the  derrick  is  made  by  lowering  aud  slinging  the  fore-yani  obliquely  to  the 
fore-nxast.) 

“ When  a new  bowsprit  is  to  be  step])ed,  it  is  generally  (in  the  Merchaut  Service) 
got  in  without  sheer*,  by  the  fore-yard  (fig.  I);  the  slings  being  cast  off. 


* Thi«  s{ipK<.*tition  ws*  madr  hr  I.ifut.  Simmon*,  H.  E. 
f From  Duroy  Lev«r'<>  ‘ Voung  tint  Oakrr**  Sheet  anchor,'  p.  *0. 
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• 

" The  fore-jrard  U lowered  down  one-third  (or  any  other  distance,  according  to  ita 
aquaretieas),  by  the  jcars,  Lf  they  W carriw! ; or  otherwise  by  toclea  from  the  lower 
cap.  The  single  block  of  the  atarboard-yard  tacle  ia  brought  to  the  cat-bead  (^), 
hooked  to  a pair  of  slings,  and  the  fall  taken  through  a leading  block  (A>.  By 
bowsing  on  that  tadc,  and  gathering  in  the  larboarddifl  (i),  the  yard  is  got  fore  and 
aft  within  the  rigging;  and  if  the  bowsprit  be  ■tcp|>ed  !>ctwecii  decks,  it  wilt  require 
to  be  carrietl  very  forward,  and  the  yard-arm  may  he  lowered  or  topped  by  the  lift  as 
occasion  requires.  A strong  lashing  is  passed  roumi  the  mast  at  k,  and  a large 
single  block  at  /.  A hawser  (nt)  is  reeved  through  the  top  block  (n),  (or  through  a 
block  lashed  to  the  fore-mast  head  above  the  rigging)  through  the  block  (t),  ami  the 
end  is  hitched  round  the  fore-mast.  The  other  end  of  the  hawser  is  hove  taut  and 
belayed,  which  secures  the  yard  against  the  strain  of  the  purchase.  The  purchase- 
l)lock  (o)  is  lashed  round  the  yard,  and  the  lower  block  ( p)  is  u^led  to  a stout 
selvagee  on  the  bowsprit.  A back  rope,  or  guy  (;)  is  roered  through  a block  lashed 
round  the  fore-cap,  and  hitched  round  the  bowsprit  end,  which  guys  It  in  the 
direction  required,  whether  it  t>c  more  horizontal  or  pcqtendicular.” 

In  the  Engineer  Department,  the  probable  application  of  the  derrick,  or  the 
sheers,  as  given  in  Plate  II.,  would  lie  in  setting  up  large  flag-staffs,  signal-posts, 
telegraphs,  Ac.  It  is  however  a powerful  resource  for  the  Senice  generally. 

TO  GET  IN  A NEW  MAST  8Y  THE  OLD  ONE,  WITHOUT  SHBSns.* 

Fig.  9.  If  a vessel  have  a damaged  mast,  and  be  so  circuinstancetl  tlut  she  cannot 

procure  i{>ars  of  sufficient  dimensions  to  hoist  in  a new  one  by, — strip  all  the  rigging, 
except  the  runner  pendents  (n)  off  the  damaged  mast.  Take  the  runners  and  laclcs 
to  the  chains,  setting  them  taut,  two  fore  and  aft  guys  (m)  to  the  mast  head,  and 
, also  a girt-lioe  block  (A).  Scctirc  the  mast  above  the  partners  with  fore  and  aft 

tacles  (p)  and  heel-ropes  from  side  to  side  (s).  Lash  tlie  purchase -block  (o)  to  the 
mast  head.  Whilst  this  is  doing,  let  the  deck  be  well  shored  below.  When  all  is 
secured,  saw  the  old  mast  off  close  to  the  deck,  wedging  it  as  it  is  sawn ; and  being 
cut  through,  move  it  aft  by  the  guys  and  heel-ropes  as  before.  Drive  a large  bolt 
into  the  head  of  the  stump  (f)  remaining  in  the  hold ; and,  the  lower  purchase- 
block  (r)  being  lashed  to  it,  hoist  it  out.  The  new  mast  is  theu  got  in  by  the 
purchase,  as  before ; and  when  stepped,  the  upper  purchase-block  (o)  may  lie  shifted 
to  the  new  mast  head,  the  lower  one  toggled  to  the  selvagee  on  the  old  mast,  and  the 
runners,  guys,  Ac.,  lieing  out  off,  the  old  mast  may  he  hoisted  nut  by  the  new  one.’* 

8I1EERS. 

Used  for  lifting  and  manoeuvring  a class  of  subjects  too  unw'ieldly  for  the  derrick, 
and  requiring  greater  control  in  management  that  it  can  afford.  Amongst  the 
severest  practices  are  the  lifting  masts  into  ships  in  different  ways:  any  probable 
Engineer  operations  of  this  description  would  be  trifles  compared  to  them. 

Particular  attention  should  be  paid  to  the  mode  of  moving  sheers  from  place 
to  place  without  taking  them  down,  by  means  of  the  guys  and  heel-ropes. 

cernNo  in  lower  itastr  and  bowsprit. 

1.  Se/finff  up  SAeers. 

PImu  II.  As-  9.  •*  Sheerst  for  getting  in  the  lower  masts  and  bowsprit  t are  made  of  two  large 


• Prom  Darcy  Lever,  p.  Ifl.  t From  Darcy  l.ever,  pp.  ly,  IS. 

^ tin  Dock)  arils  thia  ia  done  by  either  *timilinf-sherra  on  the  wharf,  aa  at  Woolwich,  or  by  a sheer- 
hulk,  aa  at  Devonport.  The  abova  and  fullowiny  are  resources  on  emerpmey  abroad. 
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UeilRICK  (sheers,  &c.) 
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spars : a strong  lashing  swrurcs  them  by  their  heads  (a).  Over  the  head  of  the  sheers,  at 
the  lasliing,  a Urge  three  or  fourfold  block  (fi),  according  to  the  shte  of  the  largest  mast 
to  be  got  in,  is  secured,  connecting  itself  by  a fall  to  miothcr  block  (c).  At  the  luawl  of 
the  sheers  arc  four  roi>es,  called  jniyr,  two  leauling  forwanls,  and  two  aft  (d).  Also  at 
the  up)?cr  end  of  ooo  s^uir,  a giruiinc  block  (e)  is  made  fast,  and  its  Imc  reeved 
through  it : this  is  to  hoist  up  a man  in  case  of  emergency.  At  each  heel  of  the 
sheers  there  is  a tail  taclc  {/)  leading  aft,  and  two  others  (y)  arc  overhauled 
forwards. 

I»rcviously  to  the  sheers  Iwiing  raised,  two  planks  (1,  2),  long  enough  to  lie  over 
three  beams,  (which  are  shored  lielow,)  are  placed  ui>on  deck  on  each  side,  for  their 
heels  to  rest  on. 

“ The  lashing  of  the  sheers  is  passed  Uke  a throat.seizing,  not  too  taut ; ami 
then  the  heels  of  the  sheers  are  drawn  asunder:  they  arc  laid  over  the  taffarel 
(A,  fig.  4) ; and  (if  tlu*  ship  do  not  carry  a i>q^>l>)  to  make  them  rise  easier,  a s|»ar  (i) 
U laid  athwart,  over  the  fife-nils.  The  lower  purchase-block  is  then  taken  forwards, 
the  fall  (A)  Innog  overhauled,  to  the  breast-hook,  or  the  ritig-hok  in  the  stem,  for  the 
mun-stay.  The  fall  being  taken  through  a leading  block,  is  brought  to  the  capstan, 
and  hove  upon.  The  cross  spar  (f)  cants  the  sheers,  and  their  heels  are  pretcuted 
from  flying  forwards  by  the  tail-tacles. 

**  When  the  sheers  are  up,  tltey  arc  moved  forwards  or  aft,  by  the  guys  and  bed- 
ropes. 

“ The  guys  are  hauled  taut,  and  the  block  cast  off  from  the  breast-hook." 

2.  Getting  in  the  Ma*t,  hfc. 

” The  niUen-mast  is  first  got  in ; for  which  purpose  the  sheers  arc  pUced  before 
the  partners  or  hole  (d),  which  the  mast  U to  enter;  and  the  lower  purchase-block  is 
lashed  on  a little  alwve  the  centre  of  gravity  of  the  mast,  that  it  may  have  a cant 
upwards.  But  in  preference  to  tliis  lashing,  a stout  sclvagcc,  made  of  spun-yarn, 
should  be  taken  round  the  mast  (<z),  the  bight  put  through  the  strap  of  the  lower 
purcliase-block,  and  a toggle  clapin'd  in.  This,  from  its  pliability,  will  be  sure 
to  bold,  ami  is  quickly  done. 

“Two  girt-line  blocks,  one  on  each  side  of  the  mast-head  (A),  are  lashed,  to 
be  rcadv  to  get  the  rigging  overhead,  and  to  hoist  men  on  (he  trestle-trees,  in  order 
to  place  it  properly.  Tlie  cad  of  the  girt-line,  which  was  made  fast  to  one  of 
the  sheer-heads  (c),  is  taken  round  the  mast  under  the  bibbs.  This  is  coiled  a 
back-rope. 

“ When  the  mast  is  high  enough,  this  back-rope  is  hauled  upon,  which  places  it  in 
a vertical  direction  over  the  partners  or  hole  (d).  Some  hands  on  deck  also  assist  at 
the  heel  of  the  mast,  to  make  it  enter.  The  purchase  fall  is  then  eased,  and  when 
fairly  entered,  they  lower  away ; the  |»cople  in  the  hold  placing  the  tenon  (e)  in  the 
bed,  into  a mortise  of  a large  piece  of  exak  timlwr,  called  a itep,  which  is  boUeil  on 
the  up|»er  part  of  the  kelson. 

“ When  the  miacn-niast  is  fixed,  the  sluers  arc  moved  forward  by  the  guys  and 
bccl-ropes,  as  seen  in  tig.  2,  and  placed  before  the  partners  of  the  main-mast.  This 
and  the/ore-muj/  are  got  in,  and  stcp|»ed,  in  the  same  manner.” 

GYN. 

Applicable  when  tbo  weight  to  be  raisetl  is  to  have  little  or  no  lateral  motion,  as 
in  the  Artillery  (lyn,  Plate  I II.  Tim  ‘ cheeks  ’ (or  front  legs)  of  this,  together  with  the 
wlmliass,  can  abo  l>e  used  as  sheers,  especially  in  getting  up  ordnance  on  towers,  Ac., 
where  the  para{>ct  is  thick  enough  to  allow  the  gun  to  rest  well  upon  it  when 
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firtt  brought  in  over  the  exterior  crest,  as  in  most  case*  the  sheers  must  he  set 
up  afresh  t)cfore  they  can  be  used  for  mounting  tlie  g;m,  or  removing  it  to  the 
interior  of  the  work.  The  pry*poie  is  ec|ually  available  as  a derrick,  particularly  such 
as  shewn  in  Plate  1.  Hence  the  singular  value  of  this  engine  when  well  fitted  and 
finished,  as  combining  in  itself  the  capabilities  of  derrick,  sheers,  and  gyn. 

In  the  Engineer  Department,  this  is  seldom  uscfl,  except  in  such  ver>'  temporary 
arrangements  for  sawing  tinil)er  as  either  do  not  admit  of  sinking  a regular  saw^pit, 
or  where  the  logs  lie  so  widely  scattered,  that  it  is  easier  to  bring  the  saw  to  them 
than  them  to  the  saw.  The  timber  is  hauled  up  between  two  rough  gyns,  one 
at  each  end,  high  enough  to  allow  play  for  the  * piusawyer  ’ standing  on  the  ground  : 
it  is  steadied  by  lashings,  or  by  resting  on  cross  bars,  which  arc  removed  a*  requirctl, 
to  allow  the  saw  to  pass.  These  gytis  need  only  be  of  liglit  s[>ars,  to  sutiice  for  very 
hea>7  baulk,  and  require  no  iron  fitments,  it  l>cing  enough  to  lash  tire  three  |>olc. 
heads  together.  K.  J.  N. 


DETON.VTING  POWDER. — Vide  ‘Lauoratory.* 


DIALLING. 

In  all  Dials,  the  Gnomon  represents  the  Axis  of  the  Earth:  hcncc  its  angle 
(L.  hg.  2,  Plate)  with  the  horizon  is  the  latitude  of  the  place,  and  it  lies  in  the  plane 
of  the  meridian. 

The  hour-lines  are  the  pnycctions  of  the  horary  meridians,  given  hy  the  intersec- 
tions of  their  planes  with  that  of  the  horizon,  or  dial. 

Titcrc  is  a great  variety  of  dial.*,  acconling  to  whether  they  arc  horizontal,  oblique, 
or  vertical,  and  also  depending  on  their  aspect  with  reference  to  the  sun;  but  the 
al>ove  principle  is  common  to  all ; and  the  Horizontal  is  the  only  one  iliat  will  be  here 
notice<!,  as  l)eing  the  simple  form  of  which  all  the  rest  are  only  more  or  less  curioiuly 
clalxtratc  projections,  and  also  as  l>eing  by  far  the  most  generally  useful,  at  outposts 
and  other  remote  places,  where  there  are  seldom  docks,  and  where  it  is  otherwise 
often  iliffindt  to  obtain  even  a tolerable  approximate  to  correct  time.  In  Tables 
XVI.  and  XVT!.,  Part  HI.,  the  Sun’s  Declination  and  the  Equation  of  Time  are 
with  sufficient  accuracy  to  afford  independent  means  of  determining  the  latitude,  and 
of  reducing  the  solar  to  mean  time.* 

The  most  convenient  of  the  trigonometrical  elements  to  receive  the  projections  for 
the  hour-lines,  is  the  * cosine  ’ of  the  hour ; therefore  divide  the  circumference  of  the 
circle  into  24  equal  parts,  ab,  be,  cd,  &c.,  for  hoiu^;  join  aa',  bf/,  ec^,  to  obtain 
the  so-callcd  * cosines;'  and  in  fig.  2 reduce  A a,  Bd,  Cc,  &c.,  as  sines  of  the  angle 
L (latitude).  Apply  these  sines  to  the  ' cosines ' A a,  U d,  C c (in  hg.  1 ),  as  A 1 , B 2, 


* should  (he  necessary  iostrunicnU  not  be  at  hand,  the  latitude  in  the  northern  hemUjiherr  may 
be  obtained  with  suffleient  areuracy  by  the  enrefal  uae  of  a Gunner’s  quadrant  (or  other  like  simple 
contrirance)  from  the  elevation  of  the  Pole  star.  In  the  southern  hcmi*]ibere  we  Iistc  no  «uch 
aaustance,  but  the  latitude  of  the  place  may  be  obtained  from  a good  map.  Under  like  circum- 
stances as  to  instrumentit.  the  meridian  can  Iw  laid  ctown  by  S vertical  rods,  say  lOO  yards  apart, 
lined  on  the  Polo  star ; or  by  UreMioR  one  of  them  on  the  line  friven  by  the  same  star  and  some 
known  object.  In  the  southern  hemisphere,  the  «mplc*t  mode  is  by  bisecting  the  anodes  A a A, 
KA  B.  Ac.,  Riven  by  equal  shadows  of  an  upright  central  wire  (a,  dg.  4)  on  the  rrspcctiTe  ronrentrie 
rircles  A U C,  ttt.,  drawn  on  a white  surface.  In  all  these  rude  conlrivanees,  the  operations  should 
b«  rrpeated  many  times,  and  the  avers|te  of  the  (test  rauiu  oniit  should  be  adopted. 
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C3,  &c.;  then  the  nidii  from  the  centre  F — FI  I,  P2  II,  P3  HI,  &c.,  will  be  the 
required  hnnr>Unes.  The  like  process  must  of  course  be  followed  for  h&lf  and  quarter 
hours. 

T,  tig.  1,  is  the  thickness  of  the  gnomon. 

In  southern  latitudes,  the  r.  m.  hours  will  l>e  on  the  left  of  the  gnomon,  those  hf 
A.  M.  on  the  right. 

The  angle  L (hg.  2)  of  the  gnomon  would  in  lig.  1 be  placed  at  F F',  which  neither 
looks  nor  answers  as  well  as  when  the  gnomon  has  a more  centr^  position : to  effect 
this  the  hour>ctrcle  is  advanced,  at  shewn  in  fig.  3,  though  the  divisions  arc  only  con- 
tinuations of  the  original  projection  of  the  radii,  as  given  on  the  dotted  circle,  (repeated 
fur  the  sake  of  clearness,)  as  a copy  of  hg.  2. 

A cylindrical  ]>cdestal  and  circular  dial  wilt  1)e  found  more  convenient  for  adjustment 
tlian  those  of  a square  or  rectilinc-al  fonn  in  plan;  on  these  last,  once  built,  the  posi- 
tion of  the  dial-plate  cannot  be  corrected  mthout  being  set  awry.  The  width  of  the 
gnomon,  as  given  in  dgs.  2 and  3,  is  not  in  proportion ; when  made  la  copper  or 
brass,  it  need  not  be  thicker  than  F P'. 


MEMORANDUM. 

Ill  reference  to  the  second  paragraph,  if  the  eye  is  familiarized  with  the  position  of 
the  hour-lines  of  the  place  as  given  on  the  sun-dial,  the  watch  and  pockct-compass, 
so  long  as  the  sun  can  l>e  seen,  may  be  substituted  for  each  other  when  cither  may  lie 
wanting  in  a strange  or  an  intricate  country,  in  a forest,  &c.,  as  a guide  to  the  general 
direction  of  one’s  route  ; premising  that — 

A.  At  12  A.  M.  the  Sun  most  lie  due  South  in  the  northern  hemisphere,  and  North 

in  the  southern ; at  6 a.  m.  and  6 p.  m.  he  must  be  due  East  and  West  respect- 
ively, whether  seen  or  not ; and  at  12  p.  m.,  due  North  in  the  northern,  and 
South  in  the  southern  hemisphere, — under  which  last  circumstances,  strictly 
speaking,  he  can  only  he  seen  t^ithin  the  frigid  zones. 

B.  .\Is4>,  that  at  either  pole  there  will  be  no  correction  for  the  hour-lines,  as  given 

in  fig.  2,  as  the  axis  is  perpendicular  to  the  horizon ; and  at  the  Equator, 
where  the  axis  is  horizontal,  the  hour-lines  will  lie  parallel  to  the  also  hori- 
zont^  gnomon. 


Time,  front  the  Compost. 

Ex.  In  latitude  60°  N.,  as  given  in  figs,  1,  2,  3. 


TK-  S ^H.  I.  H-  HI.  IV.  V.  VI.  VII.  VIH.  IX. 

The  bcannp  (due)  of  | ^,1,  m 

will  lie,  respectively 0°  n"  27°  41°  57°  73°  1)0°  107°  123”  139° 

av  nearly  as  may  be  apprehended  by  a common  compass ; the  bearings  for  tlie  upper 
line  being  due  East, — for  the  lower  line,  due  West.  Hence,  where  there  is  no  mag- 
netic vtriat  ion,  these  bearings  of  the  Sun,  by  coin|>ass,  would  point  out  their  respective 
hours.  Suppose,  however,  that  this  variation  is  10°  £.,  the  above  will  become — 


XII. 

I. 

11. 

III. 

IV. 

V.  VI. 

VII.  VIII. 

IX. 

170° 

3° 

17° 

31° 

47° 

63°  80° 

97°  113° 

129° 

XH. 

XI. 

X. 

IX. 

VIII 

1.  VII. 

VI.  V.  IV. 

HI. 

170° 

23° 

37° 

51° 

67° 

83° 

110°  117°  133° 

149° 

and  these,  once  determined  by  projection  (or  else  actually  taken  off  by  the  compass 
from  a sun-dial),  and  written  (like  the  dial  of  a watch)  inside  the  top  of  the  compass 
ca«e,  will  do  nearly  enough  for  a considerable  range  round  the  spot  fur  M hir-h  they 
were  enmputcil,  considering  the  rudeness  of  the  operation. 
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from  the  }Vaick. 

Keeping  paragrRph  A in  mind,  the  problem  is,  given  the  hour  and  the  direction  of 
the  Sun,  to  find  the  nearest  Cardimil  Point. 

Rr.  Suppose  at  \ r.  m.  llie  direction  of  the  Sun  is  A S,  fig.  5 ? requirwl  the  direction 
of  the  West  ? 

At  4 p.  SI.  the  duf  liearing  of  P.  IV.  (fig.  1)  is  57”;  hence,  looking  towanU  the  Sun, 
its  bearing  (nr  that  of  F IV.)  is  33°  (*■  ^ I V.  S'  Vf.)  frrmi  the  West ; and  if  this  be 
laid  off  on  A S by  the  eye,  or  at  most  by  the  help  of  two  slicks,  aa  A S,  A W,  the 
latter  will  poiut  due  West.  R.  J-  N. 


mSKMBAUKATION  AND  EMBARKATION. 

Operations  necessarily  a combination  of  the  ttaond  t(md  foree$,  under  the  control 
and  superintendence  of  the  former,  and  hence  disembarkation  and  embarkatum  are 
services  forming  what  ts  termed  conjunct  expeditions,  on  a small  scale  fur  predatory 
pur|K»cs,  or  on  a large  scale  of  operations  for  conquest  or  fur  transporting  an  army 
to  the  theatre  of  war  in  a foreign  country'. 

In  explaining  the  mode  of  executing  the  important  duties  of  dUembarkation  and 
embarkation  in  detail,  they  are  only  noticed  as  combined  operations  of  the  two 
Services,  land  and  sea.  As  regards  naval  operations  alone,  they  will  be  omitted, 
having  no  reference  to  military  subjects. 

The  Article  wrill  1)C  divided  into  the  following  Sections: 

1.  DisemI)arkatiou  and  Embarkation  of  Field  Artillery'. 

2.  H i«  Siege  Artillery  and  Stores. 

3.  Embarkation  of  Horses. 

•1.  L>i»ctnl>arkation  of  Infantry'. 

5.  Naval  Arrangements  for  ditto. 

0.  Ceneral  Orders  and  Instructions  of  the  Oflicers  commanding  the  Army  in 
Egypt  in  1801. 

7.  General  Remarks. 


SECTION  I. 

ON  OtSKMBaBKtNO  AND  EMBARKING  DATTER1B8  OP  FIELD  ARTILLERY.* 

1.  The  discmbariiation  and  embarkation  of  field  artillery  may  take  place  under 
circumstances  so  various,  that  separate  instructions  for  each  mode  of  proceeding 
would  be  endless.  The  following  dircctious  are  formed  upon  general  principles, 
which  will  be  found  applicable  to  nearly  all  the  cases  which  arc  likely  to  occur; — 
such  as  disembarking  or  embarking  from  a beach ; — from  a wharf; — with  or  without 
boats ; — iu  presence  of  an  enemy ; — when  all  the  canines  are  to  be  in  one  ship, 
without  horses ; — when  a portion  of  horses  and  carriages  are  to  be  in  the  same 
ship,  &C.,  &c.  Of  course  ^1  arrangements  of  every  kind  must  be  subject  to  the 
control  and  authority  of  the  General  commanding. 

2.  The  embarkation  of  the  guns  and  carriages  in  boats  should  form  part  of  the 
exercise  to  be  taught  to  each  company ; and  one  or  two  boats  should  lie  fitted  for  the 
purpose  of  embarking  and  disembarking  in  the  face  of  the  enemy.  Tlie  horses, 
of  course,  would  not  be  embarked ; but  the  battery  should  march  to  the  place 
of  embarkation  complete  in  all  respects ; and  it  is  under  tliis  supposition  that  the 


* Taken  from  the  lastnictioiu  and  Regulatiuna  for  field  Battery  Exerrisea  of  the  Royal  ArtiHery. 
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following  directions  hare  Iieen  drawn  ap.  Ciraimstances  inay  render  a departure 
from  them  neccssar\’,  but  the  g<’neral  principles  may  always  be  adhered  to,  and 
the  details  will  not  be  thought  too  minute,  when  the  confine<l  s]»cc  of  a ship  is  taken 
into  consideration : how  ever)*  thing  muat  l>e  heaped  and  crowded  together,  and  how 
liable  small  articles  are  to  be  mislaid,  and  not  available  when  they  are  wanted,  which 
is  of  the  same  consequence  at  the  time  as  if  they  were  lust  to  the  service. 

3.  Field  batteries  should  always  be  embarked  by  the  Officers  and  men  belonging  to 
them,  who  will  then  know  where  each  article  is  stowed;  and  much  time  will, 
of  course,  be  saved  in  their  disembarkation,  which  is  always  more  or  less  attended 
with  hurry  and  confusion. 

4.  When  a new  battery  is  issued  from  store,  the  harness  should  be  properly 

to  the  horses;  and  all  the  articles  of  equipment  properly  fixed  to  the  carriages;  after 
which,  every  thing  is  to  be  re-packed  in  the  vats  and  cases  for  their  reception. 

5.  Tlie  embarkation  on  board  all  the  ships  should,  as  much  as  possible,  be  going 
on  at  the  same  time;  hut  this  must  of  course  depend  upon  circumstances,  and  must 
be  left  to  the  lUscretion  of  the  Commanding  Officer.  In  some  cases  it  may  be 
practicable  to  embark  the  horses  and  the  ammunition  at  the  same  moment;  the 
latter  down  the  after  hatchway,  and  the  horses  down  the  main. 

Embarking  the  Gune  and  Varriageu. 

6.  Some  previous  notice  should  be  given  to  the  Commanding  Officer,  in  order  that 
he  may  make  the  necessary  interior  arrangements;  he  should  be  told  the  naniea, 
numbers,  and  tonnage  of  the  transports  allotted ; whether  horses  and  carriages  are  to 
f)C  in  the  same  ship ; the  number  of  horses  each  ship  will  contain ; and  whether  the 
embarkation  is  to  he  from  a wharf  or  l)each. 

7.  If  the  battery’  is  to  l>c  embarked  immctliately  on  its  arrival,  an  Officer  is  to  he 
sent  forward  to  ascertain  the  precise  spot  for  the  embarkation ; with  the  extent  of 
wharf  or  beach  which  can  be  allowed  for  the  battery,  which  should  occupy  as  little 
ground  an  possible,  if  other  troops  or  batteries  are  also  to  embark.  Should  the  place 
not  be  the  most  eligible  for  the  embarkation  of  the  horses,  which  is  the  principal 
difficulty,  he  must  endeavour  to  get  it  changed.  He  will  ascertain  the  number  of 
boats  assigned,  w hich  should  continue  attached  to  the  battery  till  the  whole  of  it  is 
embarked ; and  he  will  state  the  probable  time  of  its  arrival,  that  the  Itoats  may 
Ijc  in  attenilance.  He  will  return  and  meet  the  lottery,  rcjmrting  the  localities^ 
facilities,  &c.,  &c.,  for  the  ctnharkation.  This  is  very  essential,  as  any  changes  in 
the  previous  arrangements,  which  may  become  necessary  in  consequence  of  his 
report,  may  be  more  conveniently  made  Ixifore  the  battery  arrives  at  the  place 
of  embarkation,  where  any  unexpected  alteration  would  add  to  the  unavoidable 
hurry  anil  confusion  which  generally  attend  such  0{>eratioiiB. 

8.  Two  men  arc  to  l>c  told  off  to  each  carriage,  one  of  whom,  for  the  gun,  will  be 
the  non-commissioned  officer  in  charge  of  the  subdivision,  and  who  is  answerable 
for  the  proper  embarkation  of  it ; he  will  prepare  pieces  of  haail  as  follows,  viz. : one 
for  each  driver,  with  his  name  and  station,  to  tic  on  his  harness;  and  one  for  each 
carriage,  with  its  name  and  the  names  of  the  drivers  attached  to  it,  to  nail  on  the 
head  of  the  hamess-vat.  Tlie  jnblnng  smith  is  to  be  one  of  the  men  told  off  for  the 
forge;  the  wheeler  for  the  wheel  carriage;  and  the  non-commissioned  officer  or 
gunner  in  charge  for  the  s)>arc  ammunition  and  store  waggons ; the  collar-maker  will 
superintend  the  haruess.  The  men  thus  told  off  will  amount  to  about  thirty-two, 
which  will  Ije  sufficient  for  the  cmlwrkation  of  the  guns  and  carriages;  the  other 
men  will  be  n^uired  fur  the  horses. 

9.  On  the  arrival  of  tl>c  luiUery  at  the  place  of  ciuliarkation,  it  is  to  be  drawn  up 
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in  line,  in  column  of  half>batterie$,  or  of  divisions,  according  to  the  space,  but  in  as 
compact  order  and  as  close  as  is  consistent  with  the  due  performance  of  the  multi, 
furious  operations  which  are  required.  The  horses  are  to  be  taken  out,  and  draw  n up 
in  tbc  same  order  as  the  lottery;  close  to  it  if  there  be  room;  if  not,  in  the  most 
convenient  spot  near  at  hand.  The  harness  is  to  be  taken  off  and  packed ; and  the 
horses  will  afterwards  be  led  to  the  place  of  embarkation  as  they  are  called  fur. 

10.  A immess.vat  should  be  provided  for  the  harness  of  each  carriage ; and  a large 
case  for  each  gun  and  its  waggon,  and  one  for  each  two  of  the  remaining  carriages,  as 
also  one  for  the  lighter  articles  of  the  store  waggon.  Into  these  cases  many  of  the 
stores  are  to  l>e  put,  such  as  intrenching  tools,  lanthonis,  forage^cords,  pickeUropc, 
prolongc,  &c.,  and  any  of  the  smaller  articles.  These  vats  and  cases  are  ahsolutely 
necessary  when  it  is  known  that  the  voyage  is  likely  to  occupy  more  than  a few  days, 
or  when  more  than  one  battery  is  to  >>c  embarked  in  the  same  ship,  or  when  the  ship 
is  likely  to  be  crowded  In  diseml>arking  they  must  be  carefully  preserved,  headed 
up,  and  sent  on  board  the  transport,  or  into  store.  ^Vhc^  there  are  no  cases,  the 
stores  must  l»e  secured  to  the  carriages,  or  tied  together  as  hrmly  as  possible : the 
intrenching  tools  may  remain  with  the  carriages. 

11.  The  harness  for  each  carriage  should  be  embarked  with  it,  because  in  the  event 
of  a horse  ship  being  lost,  the  horses  may  be  replaced,  but  t}ie  harness  cannot. 
Each  set  should  be  well  secured  together  with  a foragc.cord  or  lashlng.rope,  and  a 
piece  of  basil  with  the  driver’s  name  tied  to  it.  The  harness  for  each  carriage 
should  l)C  packed  under  the  superintendence  of  the  collar-maker  in  a separate  vat, 
which  should  be  placed  near  the  horses : one  of  the  gunners  will  receive  from  the 
non-commissioned  officer  some  tacks,  and  the  piece  of  basil  with  the  lume  of  the 
carriage,  which  he  will  nail  on  the  top  of  the  vat : as  soon  as  the  harness  is  packed, 
the  gunner  will  put  on  the  head  of  the  vat  and  nail  on  the  chinc-hoop  inside  the 
staves;  after  which  the  vat  is  to  be  rolled  close  to  its  own  carriage.  When  there  arc 
no  vats,  it  is  still  more  essential  that  each  set  should  be  well  secured  together, 
as  before  stated ; the  sets  l»e]onging  to  each  carriage  will  then  be  collected  and 
placed  close  to  it.  The  harness  is  the  last  thing  to  l>e  emltarked. 

12.  If  there  be  room  to  <lraw  the  batter)'  up  in  line,  and  that  all  the  carriages  arc 
to  be  embarked  in  the  same  ship,  the  waggons  will  cover  their  respective  guns;  tbc 
other  carriages  in  two  lines,  viz.,  the  spare  ammunition  waggons  on  the  left  of 
the  guns,  the  wheel  carriage  covered  by  the^tore  waggon,  and  the  forge  on  the 
left  of  the  whole.  When  the  carriages  are  not  all  to  be  in  the  same  ship,  tbc 
additional  carriages  must  be  etiually  divirled  among  the  subdivisions. 

13.  If,  from  want  of  room,  the  battery*  is  drawn  up  in  column  of  ffivisions,  and 
that  all  the  carriages  are  to  be  in  the  same  ship,  the  spare  ammunition  carriages, 
wheel  carriages,  store  waggon,  and  forge,  arc  to  be  at  the  bead  of  the  column : when 
the  carriages  are  to  be  in  different  ships,  these  carriages  are  to  be  equally  distributed 
among  the  subdivisions. 

14.  If  boats  are  to  be  employed,  their  number  will,  of  course,  depend  upon  their 
tonnage ; and  their  loads  must  be  rcgiUated  by  the  state  of  the  weather,  and  the 
distance  of  the  vessels. 

15.  In  embarking  from  a beach,  it  may  be  necessary  to  erect  small  sheers,  made  of 
a couple  of  top-gallant  masts,  which  should  l)c  previously  prepared  for  that  puq>osc. 

16.  If  the  embarkation  takes  place  from  a wharf,  the  battery  must  be  drawn  up  in 
the  most  convenient  place  near  at  hand,  and  every  thing  prepared  as  directed.  If 
there  are  cranes,  and  the  boats  are  much  below  the  top  of  the  wharf,  the  guns  and 
ammunition  boxes  should  be  lowered  into  the  boats  by  means  of  them;  but  when 
the  gunwales  are  nearly  level  with  the  wharf,  the  ammunition  boxes  may  he  more  cx- 
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pftlitiousily  put  on  ItoanI  by  liand ; and  if  there  are  no  cranes,  the  f^uns  may  be 
(iarbucklcd  into  the  Itoats.  Light  5>poun<lers  arc  easily  roanageib  but  these  directions 
apply  more  luirticularly  to  the  9 and  12-iM>unders. 

17.  The  men  told  off  to  the  eaniages  will  prej)are  them  for  einliarkation.  They 
will  take  off  the  side-arms  and  seciux  them  together,  take  out  the  elevating  screw, 
unkey  the  cap*squares,  sera}»e  the  wheels,  unlash  the  ammunition  boxes,  and  coil  up 
the  lashing-ropes.  Each  carriage  when  called  for  Is  to  be  run  forward  to  the  lioat  or 
crane ; the  gun  U to  be  unlimliercd  and  dismounted ; the  ammunition  l>oxes,  shafts, 
wheels,  &c.,  &c.,  to  Ik!  taken  off ; the  washers  and  linch-pins  must  l>e  carefully  put 
away  in  the  slow-match  box.  and  in  the  small  \tox  I>ctwcco  the  Umber  Imxcs : if  they 
are  left  in  the  axle-tree,  they  are  Uahle  to  be  lost. 

18.  An  intelligent  man  from  each  subtUvision  must  be  stationetl  in  the  hold,  that 
he  may  l>e  acquainted  with  the  situation  of  every  thing  l>cloi)ging  to  it.  Every 
article  must  lie  stowed  away  with  the  greatest  care,  and  arranged  in  the  l>est  manner 
possible,  so  as  to  be  got  at  without  delay : the  marked  side  should  invmiahly  be  iu 
sight,  which  will  often  save  much  trouble  ami  delay  in  disembarking. 

19.  Those  articles  wluch  will  l>c  the  last  required  when  discmliarking  are  to  lie 
the  first  to  lie  emliarked.  When  all  the  carriages  arc  to  be  in  one  ship,  the  divisions 
and  every  thing  l>clunging  to  them  should  be  kept  together  as  much  as  ]>ossihle. 
The  first  carriages  to  be  cml>arked  arc  the  spare  ammimition  waggons,  store  carriage, 
wheel  carriage,  and  forge;  these  are  to  he  stowed  forwanl;  the  tliird  division  next 
to  them,  and  l>efore  the  main  hatchway:  the  second  division  next  to  the  third;  and 
if  any  part  of  it  comes  under  the  hatchway,  (he  first  division  must  lie  put  on  the  top 
of  it,  directly  under  the  hatchway : if  there  l)c  room,  the  second  division  may  be 
stowed  abaft  the.  hatchway : the  whole  of  the  guns  are  to  he  together  directly  under 
it.  Should  two  Ijatterics  he  embarked  in  the  sainc  vessel,  they  should  be  stowed 
away  on  different  sides  of  her. 

20.  The  guns  should  generally  l>c  in  the  bottom  of  the  hold;  their  vents  turned 
downwards,  and  a fid  in  them  to  prevent  their  being  choked.  In  some  eases  when 
the  battery  is  a light  one,  two  of  the  guns,  light  G-{K>unders,  may  lic  la&lied  on  the 
deck,  if  the  voyage  is  not  likely  to  last  more  than  two  or  three  days. 

21.  MTien  the  battery  is  embarked  in  different  vessels,  every  part  should  l)c 
complete,  and  a proportion  of  general  stores  l>e  on  board  of  each,  so  that,  in  the 
event  of  the  toss  of  a ship,  the  rcmoifKng  part  of  the  battery  may  not  l>e  disabled. 

22.  If  the  voyage  is  likely  to  last  more  than  a day  or  two,  the  cartouches  with  the 
amnmmtioD  must  l>c  taken  out  of  the  boxes,  and  stowed  io  the  magazine:  one  or  two 
intelligent  men  in  the  hold  must  be  told  off  to  this  duty.  Tlie  ammunition  must  be 
so  placed,  that  whatever  )>art  belongs  to  any  particular  carriage  may  he  got  at 
without  ditliculty.  When  the  cartouches  arc  not  taken  out,  the  boxes  must  bo 
stowed  well  aft  in  the  hold,  or  between  decks,  and  they  should  lie  well  covered  with 
wnihniUtilts,  hair-cloths,  or  the  tents  of  the  l>attcry. 

23.  When  the  disembarkation  is  likely  to  l>e  opposed,  the  transports  should  not  be 
loaded  or  lumbered  up  with  any  thing  which  will  occasion  delay  in  getting  out 
(he  battery,  that  may  be  required  to  accompany  the  troops  iu  the  imniediatc 
mlvancc,  or  which  may  l>e  necessary  to  cover  the  landing  of  the  main  body  of  an 
army. 

24.  \Micn  no  opposition  is  expected,  the  vessel  may  be  more  filled,  but  the  battery 
shuidd  l>c  so  placed  as  to  be  most  readily  got  at. 

£tnlfarkiHff  tke  Uorten. 

23.  The  embarkation  of  the  luirses  is  of  ntorc  un|«ortancc  than  that  of  the  guns. 
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particularly  if  it  be  necessary  to  take  them  alongside  the  vessel  in  Itoats ; uhen  in 
bad  weather  the  guns  and  carriages  are  easily  hoisted  in,  but  the  horses  cannot  be  : 
if  the  embarkation  of  both  therefore  cannot  go  on  at  the  same  time,  the  horaea  should 
be  embarked  first. 

26.  The  horses  are  to  be  embarked  in  the  same  order  as  the  carriages,  taking  care 
that  the  officers’  and  non>commissioned  officers’  horses  are  on  board  with  the  sub> 
divisions  to  which  they  belong.  The  farriers  and  shoeing'Smiths  should  be  dis< 
trihuted  in  different  ships,  and  those  which  have  none  should  be  visited  by  them 
during  the  voyage. 

27.  The  embarkation  of  the  horses  on  board  all  the  ships  should  as  much  as 
possible  be  going  on  at  the  same  time.  If  in  IxMits,  the  first  that  comes  should  have 
a proportion  for  one  ship,  the  neit  boat  for  another  ship,  and  so  on ; as  by  attempting 
to  complete  one  ship  before  another  is  l)egun  u)K>n,  it  will  often  happen  that  the 
horses  are  kept  waiting  alongside,  and  the  other  ships  arc  unemployed. 

28.  Horse  ships  are  alwa)*!  provided  with  slings  for  hoisting  in  the  horses;  they 
arc  made  of  stout  canvass,  and  arc  about  6}  or  7 feel  long,  and  from  2^  to  2^  feet 
wide:  these  should  he  minutely  inspected  by  the  farrier  and  slioeiug-smiths,  aud 
if  their  appearance  is  in  any  degree  suspicious  they  should  not  he  use<l,  but  new 
ones  prepared,  which,  when  there  are  materials,  should  he  made  by  men  of  the 
battery. 

29.  There  are  different  wap  of  embarking  horses,  which  arise  from  local  circum* 
stances,  and  each  of  them  requires  a different  mode  of  proceeding. 

30.  Firtl.  When  the  transports  can  come  alongside  the  wharf  and  take  the  horses 
on  board  at  one  operation.  Second.  When  the  transports  cannot  come  alongside,  and 
that  it  is  necessary  previously  to  embark  the  horses  in  boats.  Third.  When  the  horses 
arc  embarked  in  boats  from  an  open  beach;  or  when  the  gunwales  of  the  boats  are 
nearly  level  with  the  wharf,  either  from  its  being  high  water,  or  from  there  being 
little  rise  or  fall  of  the  tide. 

31.  The  embarkation  of  horses  from  a beach,  or  from  a wharf,  in  Iroats,  as  also 
the  hoisting  them  from  a wharf  when  the  vessel  is  alongside,  is  carried  on  by  the 
artiller)'men,  assisted  by  the  sailors.  When  the  vessel  is  at  a distance,  the  men  who 
arc  in  the  boats  with  the  horses  must  assist  the  sailors ; and  it  is  desirable  that  an 
Officer  should  be  on  board  to  superintend. 

32.  The  first  case  (see  No.  30)  is  the  best,  easiest,  and  most  expeditious;  re< 
sembling  in  all  respects  the  hoisting  a cask  in  and  out  of  the  hold.  The  following 
preparations  in  the  ship  are  necessary:  The  main-yard  is  to  be  topped  up  as  for 
hoisting  in  a boat.  A taclc  is  to  be  ri{^d  to  that  part  of  it,  under  which  the  horse 
will  be  brought  for  hoisting  in;  a leading-block  is  to  be  on  board,  through  which  the 
ninning  end  of  the  tacle  is  to  be  passed,  which  may  be  brought  on  shore,  to  give  the 
men  a longer  run ; or  it  may  be  kept  on  board.  A similar  taclc  is  to  be  rigged  to 
the  main-stay,  directly  over  the  middle  of  the  hatchway,  for  lowering  the  horses  into 
the  hold*,  there  is  also  a leading-block  to  tills  tacle,  but  the  running  end  of  the 
tacle  U to  be  kept  on  board,  and  the  running-block  of  it  secured  to  the  running- 
block  of  the  main-yard  tacle. 

33.  When  the  ship  cannot  come  so  close  to  the  wharf  as  to  bring  the  horse 
directly  under  the  tacle,  one  end  of  a strong  guy  must  he  secured  to  the  lower  block 
of  the  main-yard  tacle,  and  a turn  or  two  taken  round  a post;  it  most  be  cased  off 
gradually  as  the  horse  rises,  to  prevent  his  swinging  against  the  ship:  when  he 
is  directly  under  the  tacle,  the  guy  must  be  let  go. 

31.  There  must  he  a double  guy  made  fast  to  the  horse’s  head,  one  end  of  which 
is  to  l>e  on  shore,  the  other  on  board  to  keep  his  head  steady,  and  in  such  a di- 


Digitized  by  Google 


338  OlHEMBARKATlON  AND  BMHAllKATiON. 

rcctiou  that  it  may  not  strike  agaimt  any  thing:  too  much  attention  cannot  be  paiil 
to  have  this  rope  under  command,  partiindarly  in  lowering  the  horse  into»  or  hoisting 
him  out  of,  the  hohl:  for  in  the  former  case,  as  soon  as  his  feet  touch  the  ground,  he 
IS  apt  to  spring  up,  and  if  his  head  be  not  directly  under  the  hatchway,  and  every 
thing  clear  above  him,  he  may  strike  his  head  and  be  ruined.  A shoeing*smith 
should  be  in  the  hohl  of  each  ship  to  receive  the  horses,  and  if  there  are  not  enough 
for  this,  they  should  be  sent  from  ship  to  ship. 

35.  ilorscB  should  generally  be  blindfolded,  which  prevents  their  l>cing  frightened 
and  troublesome.  A horse  requires  at  least  four  men  t>csidcs  the  driver  to  sling  him, 
viz.,  one  on  each  side,  one  at  his  breast,  and  one  behind.  Oue  end  of  the  sling 
is  passed  under  his  belly,  and  Iwth  ends  made  to  meet  over  his  back ; one  of  the  men 
passes  his  loop  or  handle  through  the  other;  it  is  received  by  the  man  on  the  other 
side,  who  hauls  it  through,  hooking  the  taclc  to  it,  Imth  men  holding  up  the  ends  of 
the  sling.  The  men  at  the  breast  and  breech  bring  ilicir  ropes  round  and  make  them 
fast  to  the  grummets  or  thimbles.  The  driver  holds  the  horse’s  bea<l,  and  makes  fast 
tlie  guy  to  it. 

36.  The  horse  being  ready,  the  word  * liout-aicay ' is  given,  and  the  men  at  the 
main-yard  tocle  whip  him  up,  the  slack  of  the  stay-tacle  being  hauled  in  as  the 
horse  rises,  his  head  not  licing  let  go  till  he  is  fairly  off  the  ground,  and  deprived  of 
the  power  of  injuring  himself.  When  the  main-yard  tacle  is  high  enough,  a turn  is 
to  lie  taken  with  the  fall  of  the  stay-tacle,  round  a belaying-pin,  and  the  main-yard 
taelc  eased  off  till  the  horse  remains  suspended  by  the  stay-tacle  alone,  and  hangs 
directly  over  the  centre  of  the  hatchway;  the  stay-tacle  is  then  eased  off  till  the 
hoi^c  is  in  the  hold.  The  stings  arc  then  taken  olf,  and  he  U led  to  his  place 
and  Imled  up ; the  first  horses  always  Iwing  led  forward,  or  aft,  as  the  ship  fills ; 
the  stalls  nearest  the  hatchway  l>eing  reserved  for  the  horses  which  arc  first  to  be 
lauded. 

37.  The  second  ease  (see  No.  30)  is  more  tedious ; double  time  is  requiretl  to  hoist 
and  lower  the  horses,  as  each  operation  must  be  twice  perfonned ; to  this  must 
lie  atldetl  the  time  occupied  in  the  |iassagc  of  the  Imats  to  and  from  the  vesscL 

38.  Sand  or  straw  must  he  put  into  the  boats  to  preserve  their  liottoms,  and 
to  prevent  the  horses  slipping.  They  should  stand  athwart,  the  head  of  one  horse 
lieiiig  on  the  starboard  side,  and  the  head  of  the  next  to  him  on  the  larboard  side. 
Tile  drivers  are  to  sit  on  the  gunwale,  or  stand  between  the  horses. 

Fufe  * Derrick.'  39.  Sheers  or  a derrick  are  absolutely  necessary,  l>ccausc  the  tacle  must  be  of 
such  a description  as  to  raise  the  horse  off  the  ground  instantaneously,  which  a crane 
cannot  do.  Thcro  arc  boxes,  into  which  the  horses  may  be  made  to  w alk,  and  which 
may  then  lie  raised  by  a crane;  but  these  Imxes  cannot  be  expected,  or  even  used 
when  many  horses  are  to  i>c  embarked.  Tlie  head  of  the  derrick  must  incline 
inwards  while  the  horse  is  rising;  but  wlicn  he  is  high  enough,  the  head  of  the 
derrick  or  sheers  must  be  forced  out,  to  bring  the  horse  directly  over  the  boat. 
Horses  may  in  this  way  be  emWketl  in  Imats  from  a beach. 

40.  Decked  gun-boats  or  coasting  vessels  are  very  convenient,  when  there  is  time 
and  roatcrinU  to  make  the  necessary  preparations.  In  addition  to  the  greater  number 
of  horses  which  they  will  hold,  when  compared  with  the  transjiort-boals,  an  im- 
)>ortant  consideration  is  that  they  can  be  used  for  horses  in  weather  when  the  others 
cannot,  but  which,  however,  may  be  available  for  other  purposes;  a want  of  boats 
liciiig  always  the  subject  of  complaint  in  embarking  and  disembarking.  As  the  decks 
of  these  vessels  have  sometimes  a considerable  slope,  it  will  be  necessary  to  lay 
a flooring  of  plank,  and  to  make  fast  a »}>ar  on  each  side  to  prevent  the  horses 
slipping.  A double  line  of  horses  may  be  embarked  when  the  vessels  are  large,  tbe 
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one  line  standing  on  t]»e  Urtxmrd.  the  other  on  the  storhoanl  side.  TIimc  boats  may 
come  alongst<le  a wharf,  ami  the  horses  can  walk  on  hoard  by  the  meann  of  a small 
bridge  or  ramp  of  planks. 

41.  In  the  third  case  (see  No.  30)  the  horses  arc  to  l»e  led  to  the  )>oat,  and 
the  halter  given  to  one  of  the  men  in  it,  who  will  pull  him  forward,  whilst  the  otben 
puith  him  iH'hind  and  urge  him  with  the  whip,  in  order  to  make  him  leap  at  once  into 
the  Imat;  for  if  he  only  gets  his  fore  feet  in,  they  may  slip;  he  may  then  overreach 
himself  so  as  to  l>e  unable  to  get  in,  and  he  may  l>e  strained.  A quiet  horse  should 
first  l>e  embarked,  as  the  others  will  follow  more  reailily  when  they  sec  a horse 
or  two  in  the  Imat.  Care  must  )>e  taken  to  trim  the  Imat  by  turning  the  horses’ 
beads  successively  to  and  from  the  shore  as  they  are  embarked.  M'beii  the  cm> 
barkation  takes  place  from  a Imacli,  the  gunwale  of  the  Imat  should  be  incliiieil 
towards  the  shore,  that  the  horses  may  the  more  readily  jump  in. 

42.  When  a horse  falls  sick  on  Imard  slop,  and  that  it  is  neccssaiy  to  remove  him 
nearer  to  the  hatchway,  the  bales  l^twecn  him  and  the  stall  into  which  he  is 
to  l>e  shifted  are  to  l>e  taken  down ; the  heads  of  the  horses  in  those  stalls  arc  to  bt* 
turned  from  the  sick  horse,  and  he  is  to  l>e  led  close  to  the  manger  past  them : 
the  horse  which  stood  neat  to  him  U put  into  his  stall,  and  the  others  are  closed  in. 
A stall  or  two  should  always  l>e  left  vacant  fur  tick  horses. 

43.  The  grotind  on  which  the  horses  stand  should  occasionally  Iw  levelled : 
by  removing  the  hales,  the  horses  can  l>c  put  close  together,  and  the  vacant  8{>acr 
may  then  l>e  made  smooth ; this  is  practicable  at  any  time,  unless  the  weather 
is  very  had. 


Duembarking. 

44.  Wlicn  there  U no  {tarticular  hurry,  and  no  enemy  to  oppose  the  landing,  the 
disembarkation  is  exactly  the  reverse  of  what  has  been  detailed.  The  harness  is  the 
first  thing  sent  on  shore.  If  the  water  be  smooth,  with  little  surf,  the  discml>arkation 
may  easily  be  earned  on  upon  the  lieach  ; the  horses  will  leap  out  of  the  Imals.  and 
on  any  emergency,  if  the  vessels  are  near,  they  may  swim  ashore ; but  this  is  not 
recotiimcndc<l,  as  the  sudden  transition  from  the  heat  of  the  hold  to  the  cold  of  the 
water  may  be  prejudicial,  {>articuUrly  a.s  the  horse  cannot  Im  well  dried,  as  every 
person  is  fully  employed  in  more  essential  duties. 

45.  In  disembarking,  great  care  must  Im  taken  of  the  vats  and  cases;  they  should 
be  headed  up  and  preserved.  (See  No.  1 0.) 

Embarking  trhea  an  Enemy  u present,  or  etoee  at  hand. 

46.  It  is  natural  that  an  Artillery  Officer  should  wish  to  embark  all  that  he  can  ns 
soon  aa  possible,  in  onlcr  to  have  leu  to  put  on  board  when  the  last  of  the  troops 
are  cml)arking,  or  leu  to  lose ; but  the  probability  or  possibility  of  leaving  some  guns 
should  never  be  put  in  competition  with  the  more  im|>nrtant  consideration  of  keeping 
on  shore  to  the  very  last  a force  of  artillery  sufficient  to  rc])cl  any  attack.  The 
Imrscs  and  all  the  carriages  should  be  previously  embarked,  except  the  guns  and 
limbers,  in  such  proportion  as  is  calculated  for  the  position  to  be  occupied : if  it  be 
near  the  water,  the  limlKrs  may  also  be  sent  off,  and  the  guns  dragged  to  the  boats 
by  men.  A sufficient  supply  of  ammunition  should  be  at  hand  in  a boat  or  two,  close 
to  the  shore.  If  the  position  l>c  a mile  or  two  from  the  place  of  eml)arkation,  it  may 
be  necessary  to  retain  a proportion  of  horses. 

47.  Tlie  guns  which  are  last  embarked  are  generally  put  on  board  the  launches  of 
men-of-war,  fitted  for  the  purpose,  as  follows : two  planks  are  laid  from  the  bow  to 
the  stem,  parallel  to  each  other,  at  the  distance  of  the  span  of  the  wheels;  a bead  is 
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nailed  to  the  inside  edge,  to  prevent  the  wheels  from  slipping  o(T.  Two  gau)g>}>oards, 
which  can  be  laid  out  or  taken  on  boanl,  are  fitted  to  the  )>ow  ends  of  the  planks,  so 
as  to  reach  from  them  to  tlie  shore  as  a ramp;  and  a thini  one  is  some.tiuies  fitted  to 
receive  the  trail  of  the  carriage:  by  means  of  these  the  guns  can  be  run  into  the 
l)oal  with  the  greatest  ease.  These  lioats  are  toned  by  smaller  ones. 

4B.  If  the  enemy  he  actually  present,  the  einl>arkation  of  the  last  of  the  troops 
generally  takes  place  at  night. 

Diuembarkin^  \cfien  oppoaed  by  qh  Enemy. 

49.  In  this  case,  the  guns  attached  to  the  dimion  of  troops  which  is  first  to  land 
must  >>c  put  mounted  into  the  boats,  fitted  as  in  No.  4 7.  It  is  very  desirable  that  this 
jiortion  of  the  artillery  should  l>e  embarketl  on  board  meii-of-wrar,  with  the  OfRcers 
and  men  attached  to  them;  or  if  not  the  whole,  at  least  the  non -commissioned 
officen  and  a few  of  the  gunners  to  look  after  the  storea ; the  Officer  and  the 
remainder  of  the  men  joining  previous  to  the  disemhaikation.  Each  two-<lcckcr  can 
take  a couple ; the  guns  arc  stowed  away  on  the  upper  deck,  the  carriages  and  wheels 
in  the  chains,  so  that  the  guns  can  lie  mounted  and  ready  to  be  lowered  into  the 
boats  in  a very  few  minutes.  The  ammunition  is  to  be  taken  out  of  the  l>oxes.  and 
placed  in  the  magazine. 

50.  If  the  guns  are  on  board  transiwrts,  the  boats  may  come  alongside,  and 
the  guns  be  lowere<l  into  them  as  already  descrilted.  The  possibility  of  this  occurring 
shews  the  alisolutc  necessity  of  the  battery  !>eing  embarked  by  its  own  Officers  and 
men,  (see  No.  3,)  when  the  sraallness  of  the  transport's  deck  and  her  crowded  state 
must  produce  great  confusion. 

51.  The  muzzle  of  the  gun  must  point  forward  in  the  lioat,  and  as  soon  as  the 
boat  takes  the  ground,  the  gang-boards  arc  to  be  put  out,  and  the  gun  run  on  shore, 
wliich  can  be  done  in  6ve  minutes  in  tolerably  smooth  water.  At  first  landing,  the 
gun  is  generally  drawn  by  sailors,  an  artillcrv-man  guiding  it  at  the  trail;  and  it  is, 
therefore,  lietter  that  the  limlicr  should  accompany  the  gun,  which,  with  its  am- 
munition, is  then  much  more  easily  mov^l.  When  the  limlicr  is  not  with  the  gun, 
the  ammunition  must  be  carried  by  men,  which  is  very  fatiguing;  the  limbers  should, 
therefore,  follow  as  soon  as  {tossihle. 

52.  The  artillery'  should  endeavour  to  gain  the  shore,  and  land  with  the  troops, 
whose  object  will  be  to  take  up  a position  to  cover  the  landing  of  the  main  body; 
and  a sufficient  supply  of  artillery  ammunition  and  stores,  in  the  common  deal 
laboratory  boxes,  should  be  in  a boat  or  two  close  to  the  shore.  The  landing 
is  generally  covered  by  the  smaller  Mgates,  and  by  lioats  fitted  with  carronades. 

53.  By  removing  some  of  the  forward  thwarts  of  the  boat,  the  planks  for  the  gun- 
wheels  can  lie  laid  with  a slope,  and  one  gun  in  a boat  be  fire<l  to  cover  the  landing; 
this  slope  should  he  about  3 inches  to  a foot,  which  will  diminish  the  recoil  to 
1 1 foot.  Prom  these,  two  short  planks  should  be  laid,  leading  to  the  gang-boards ; 
these  may  be  fixed,  or  they  may  be  laid  after  running  the  gun  back ; there  must  also 
l>c  a centre  plank  for  the  trail  to  recoil  upon.  The  muzzle  of  the  gun,  when  fired, 
must  be  well  aliove  the  how  of  the  boat,  so  as  not  to  shake  It.  This  plan  answers 
perfectly  in  the  fiat  boats,  which,  though  apparently  slight,  will  stand  a round 
or  two  very  well.  These  boats  arc  most  useful ; they  are  not  high  out  of  the  water, 
and  stores  can  he  inure  easily  embarked  in  them  than  in  any  others  from  a beach ; 
but  heavy  stores  arc  apt  to  damage  them. 
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SECTION  II. 

OB^KaVATIUNS  ON  TUB  PROVISION  POU  EMBARKING  AN  RQXTPMKNT  OP  HRAVT 
ARTILLERY  FOR  A BIEGK.* 

1st.  Tlic  first  thin{|0  to  fx;  considered  aa',  the  place  to  be  attacked,  iU  strength, 
its  {tositioii,  whether  distant  or  not  from  the  spot  Mhcro  the  disemliarkation  U to 
be  effected,  the  ordinary'  means  of  transjHirting  heavy  ordnance  and  stores  which  the 
countr}'  possf^ses,  amt  whether  such  may  be  caiculated  on  wiiti  ccTtainty  and  made 
available:  all  tliis  should  be  entered  upon  to  arrive  at  the  nature  and  extent  of  the 
equipment  to  t>e  forwarded — not  only  as  to  the  number  and  nature  of  ordnance  and 
ammunition,  hut  of  the  carriages  and  stores  wliicli  arc  essential  to  cuiupicle  this 
equipment  in  every  particular,  without  encumbering  it  with  hurtheiisomc  and  useless 
articles  which  cx|)criencc  and  foresight  may  shew  can  lie  dispensed  w ith. 

2nd.  The  particulars  of  the  equipment  being  thus  decided  on,  one  list  in  detail 
is  to  be  prepared  fur  the  Executive  Officer,  or  Storekeeper  of  the  Ordnance,  who  is  to 
furnish  the  supjdies. — and  the  duplicate  to  the  Superintendent  of  Shipping,  who  is  to 
provide  freight.  Tlie  burthen,  t.e.  weight  and  measurement,  of  the  whole  equipment 
should  be  made  out  with  as  much  accuracy  as  possible,  so  that  such  ships  may  he 
engaged  as  will  give  an  ample,  but  not  excessive,  amount  of  stuwage>roum.  Having 
thus  arrived  at  the  tonnage  necessary  for  the  whole,  such  a distribution  should  be 
made  as  may  equalize  the  quantUiea  and  dtacription  of  ordnance  and  stores  which 
each  ship  should  contain,  so  that  in  event  of  any  vessel  being  lost,  there  may  be  no 
undue  deficiency  in  any  one  particular  respect. 

3rd.  To  arrive  with  some  degree  of  accuracy  at  the  tonnage  rcquircil  for  the 
conveyance  of  a large  equipment  of  ordnance  and  stores,  considering  the  multiplicity 
of  articles  comprising  it,  varying  extremely  in  weight  and  bulk,  it  appears  to  bo  an 
object  of  great  importance  that  the  Admiralty  should  possess  (what  I have  never 
yet  seen)  what  may  !>c  called  a Tonnage-Hook,  in  which  should  be  arranged  alpha- 
iietically  the  weight,  and  measurement  in  cubic  feet,  of  each  piece  of  ordnance  in  the 
Service, — of  those  carriages,  stores,  &c.,  which  arc  known  as  the  indispensable  ac- 
conipanimeiits  of  each  such  piece  of  ordnance:  the  like  arrangemeut  may  l>c  made 
for  Engineer  stores.  The  labour  of  such  a work  would  be  much  abridged  by  con- 
sidering the  various  small  stores  belonging  to  each  gun,  &c.,  as  l>eing  packed  in  one 
or  more  boxes  or  cases,  of  which  the  bulk  and  weight  should  likewise  be  enteretl  in 
the  Tonnage-Ikmk : this  would,  moreover,  enforce  a regular  system  of  keeping 
together  the  various  small  stores  which  belong  to  each  piece,  and  would  thus  lie 
immediately  available,  if  necessary,  on  the  latter  being  landed. 

4th.  In  preparing  for  the  embarkation,  considering  the  Office  arrangements  as 
having  been  made  by  the  allotment  to  each  ship  of  the  particulars  which  it  is 
intended  each  shall  leceive,  (their  magazines  to  contain  powder  lieing  carefully  pro- 
vided and  in  all  respects  ready,)  whether  a single  ship  or  a dozen  l>c  necessary  to 
contain  the  equipment,  the  plan  for  adoption  which  suggests  itself  to  mo  as  best,  by 
combining  cx[»cf!itiou  with  accuracy,  is  as  follows : 

Run  the  carriages  with  their  ordnance  stores  and  ammunition  (not  jniwdcr  in  any 
shape)  upon  the  wharf,  and  arrange  them  by  tbc  side  of  the  ships  into  which  they 
are  to  lie  embarked ; painters  to  be  employed  on  the  wharf  in  lettering  each  carriage 
and  boxes  containing  the  respective  stores,  with  the  name  of  the  ship ; and  other 
artificers,  for  eleating  iron-work  on  carriages  and  boxing  linch-pins  and  washers  when 
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taken  from  carriages.  Boxes  containing  ease,  grape,  or  spherical  case,  to  lie  packed 
in  separate  stacks  according  to  their  nature  ; and  the  stores  of  a general  character 
gruu|)cd  together  in  such  a manner  as  will  admit  of  the  w hole  b^g  at  once  seen  to  be 
complete  and  reatly  to  he  shipped. 

1st.  The  hea\y  guns,  and  mortars  with  their  iron  l>ed,  as  well  as  loose  round-shot, 
which  should  l>e  placed  in  the  Iwttom  of  the  hold,  arranged  on  each  side  of  the  kelson, 
fore  and  aft,  for  the  entire  length. 

2nd.  The  carronadcs  and  howitzers,  which,  being  considerably  lighter,  should  be 
placed  al>ovc  the  guns  and  round-shot,  but  as  nearly  as  possible  in  the  centre  of  the 
hold  or  plumb  with  the  maiu  hatchway. 

For  the  better  elucidation  of  my  views  of  embarkation,  sec  tigs.  1 aud  2,  by  which 
the  ship’s  available  stowage  (after  providing  for  the  magazine)  is  tnfipo*td  to  be 
divided  into  27  sections,  ».e.  3 longitudinally  and  9 transversely,  which  in  every  ship’s 
bill  of  lading  would  l>e  described  in  reference  as  larlioard,  centre,  or  starlioard,  from 
1 to  9.  The  object  in  tliis  is,  1 think,  important;  for  as  in  many  instances  where  a 
ship's  cargo  is  not  to  be  landed  in  toto,  but  certain  stores  only  that  may  W urgently 
wanted,  it  is  of  consequence  to  know  in  what  part  of  a ship  they  are  to  l)C  found,  and 
thus  prevent  the  serious  trouble  and  delay  which  in  my  own  experience  has  generally 
occurred  for  the  want  of  some  such  anaugemeut. 


Fig.  1. 


3rd.  Having  dis}>osed  of  the  ordnance  and  loose  shot,  the  location  of  the  remainder 
has  to  l>e  considered  with  reference  as  much  as  may  be  to  the  trim  of  the  ship,  but 
more  especially  to  the  order  in  which  the  stores  arc  usually  required  to  be  dis- 
emliarkcd;  therefore  the  travelling  carriages  and  the  general  stores  as  packed  in 
lioxes  belonging  to  each  piece  should  come  next,  keeping  such  stores  always  together. 
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in  order  that  in  disembarking  any  one  g;un  there  should  be  no  impediment  to  its 
instant  completion. 

4th.  The  store  carria^^es,  of  all  denominations,  and  all  such  general  stores  of 
a nature  that  cannot  tie  required  until  the  Engineer  stores  and  the  ordnance  with 
their  carriages  and  stores  are  landed,  should  be  stowed,  as  far  as  practicable,  together 
in  the  alter  part  of  the  hold,  thus  providing  for  carriages  on  which  to  move  the  guns 
on  being  disembarked,  and  the  stores  immediately  required  for  them,  which  should  be 
with  the  guns. 

The  ammunition  in  boxes,  such  as  case,  grape,  and  spherical  case,  (care  being  taken 
tliat  those  for  each  calibre  are  placed  together,)  may  be  disposed  of  with  reference  to 
the  trim  of  the  ship,  rcmeml>ering  to  leave  ample  room  for  Engineer  stores,  which 
should  lie  mo^t  irametUately  accessible,  as  lieing  always  first  required. 

Powder  in  liarrels,  or  in  filled  cartridges,  should  be  the  last  embarked. 

In  conclusion,  it  should  be  observed  that  the  general  rule  for  embarking  stores,  is, 
“first  wanted,  last  packed,'*  with  exception  of  combustibles  and  powder,  which, 
as  above,  mu.st  alwas's  be  sent  on  Iward  last;  the  ship’s  bill  of  lading  furnishing  a 
guide  to  the  section  of  the  ship  in  which  any  particular  stores  are  placed,  not  with  any 
critical  accuracy,  hut  as  neaily  as  the  eye  can  judge  by  the  main  dimensions  of  the 
space  allotte<l  for  stowage.  It  admits  of  a doubt  as  to  whether  the  course  now 
recommended  gives  the  most  compact  mode  of  embarkation  by  which  no  space  will 
be  lost ; but  it  is  conceived  that  the  necessity  of  having  every  thing  at  hand  is 
paramount  to  all  considerations  of  at  best  but  doubtful  economy. 


SECTION  111.* 

KMBARKATION  Of  R0H8B8. 

1.  Horses  require  great  attention  at  the  time  of  embarkation,  and  while  they  are 
on  board  ship;  and  it  is  expected  that  every  Officer  of  the  cavalr)'  will  feel  that  he 
has  a most  important  duty  to  perform  on  these  occaaiona,  on  which  depend,  in  fact, 
the  means  of  his  being  usefiiUy  employed  in  the  field,  when  he  reaches  his  des- 
tination. 

2.  It  is  of  the  utmost  importance  to  the  future  health  of  hones  that  they  should 
not  be  heated  at  the  time  of  embarkation.  With  this  view  it  is  desirable  that 
a hurried  march,  on  the  day  of  embarkation,  should  be  avoided ; but  as  bones 
are  much  less  liable  to  be  injured  by  the  operation  of  slinging  after  having  undergone 
moderate  exercise,  and  as  they  are  then  more  disposed  to  be  quiet  and  manageable 
than  when  fresh  from  quarten,  their  march  previously  to  embarkation  is  to  be 
regulated  accordingly.  They  are  to  remain  saddled  until  brought  alongside  of  the 
ship,  time  being  allowed  for  wisping  them  over  and  picking  out  their  feet. 

3.  The  breast  and  breech-ropes  of  the  slings  are  to  be  made  fast  by  an  expert 
seaman,  so  that  the  knot,  which  is  to  be  securely  tied,  may  be  easily  loosened.  The 
tacle  is  to  be  hitched  on,  and  the  horse  run  up  quickly,  in  order  that  he  may 
lie  deprived  of  the  power  of  plunging  and  doing  mischief.  A web-headed  halter  with 
two  reins,  to  be  provided  as  ship's  stores,  it  to  be  put  on  each  horse  before  he 
is  lifted  from  the  ground,  and  the  reins  are  to  hang  loose.  The  fixing  of  the  guide- 
ropes,  the  bringing  him  over  the  hatchway,  and  conducting  him  through  it,  arc  to  be 
done  by  the  ship's  company. 

4.  When  the  horse  is  deposited  in  the  hold,  and  released  from  the  slings,  it  is  the 
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<!u(y  of  the  ship's  carpenter  to  dx  the  hales  which  are  to  secure  him:  a lock  of  hay 
offered  to  the  horse  will  tend  to  soothe  his  fears,  and  rmmeile  him  to  his  new 
situation.  \%  soon  as  all  the  horses  intended  for  one  ship  are  put  on  board  and 
properly  secured,  tlicy  are  to  be  fed  with  hay  an<l  watered. 

5.  On  the  first  night  of  being  on  l>oard,  the  liorses  are  to  have  a mash  with  some 
nitre,  and  during  tlieir  passage  bran  is  to  make  a large  portion  of  their  daily  ration. 
Care  is  to  be  taken  that  they  arc  not  heated  by  l>eing  over-fed : the  small  but 
sufficient  ration  allowed  will  guard  against  this  evil ; but  judgment  must  be  exercised 
in  its  distribution  among  the  different  horses. 

6.  Tlie  face,  eyes,  ami  nostrils  of  each  horse  are  to  be  washed  with  a sponge  and 
sea-water  at  the  regular  stable  hours. 

7.  If  a horse  refuse  his  food,  an  early  bleeding  will  in  general  restore  him  ; bat  the 
object  which,  of  all  others,  n;^uires  the  greatest  attention,  is  that  the  hold  be  well 
ventilated  hy  means  of  wind-eaiLs.  the  ends  of  which  ought  to  be  at  different  parts  of 
the  hold,  and  the  number  of  them  in  proportion  to  its  size  and  depth.  A proper 
supply  of  pure  and  fresh  air  must  be  secured. 

8.  In  cases  where,  from  bad  weather  or  other  causes,  the  hold  has  been  kept  more 
than  usually  close,  great  ailvanlage  will  be  found  in  washing  the  manger  with  vinegar 
and  water,  and  occasionally  sponging  the  nostrils  of  the  horses  with  the  same. 

9.  It  is  necessary  that  at  least  one  stall  on  each  side  of  the  transport  should 
remain  vacant,  and  some  spare  canvass  is  to  be  provided  for  slinging  the  hones  to 
the  hales  between  them,  in  case  of  illness  or  accident. 

10.  AAer  disembarkation,  a cooling  moderate  regimen  and  gentle  exercise  are 
the  best  means  of  restoring  the  horses  to  their  wonted  vigour,  and  preparing  them  for 
service : indeed  they  should  be  treated  with  the  same  caution  as  is  observed  in  regard 
to  Remount  horses. 


SECTION  IV.* 

UlSEStBAKKATIO.V  OF  I.NFANTRY. REQlUE.STAt  ARRA.N'Or.SIENTS  TO  BR  MADE. 

The  arrangements  necessary  will  depend  much  upon  the  service  to  be  performed, 
and  the  intent  with  which  the  men  are  landed.  In  some  cases  they  arc  thrown 
on  shore  for  a few  days  or  weeks,  only  retaining  the  line  of  tea-cocuf  as  their  base  of 
operations.  In  others,  they  are  landed  for  permanent  operations,  when,  though  they 
may  still  draw  some  of  their  supplies  from  the  shipping,  they  cease  to  consider  the 
fleet  as  their  refuge  from  defeat,  and  the  storehouse  for  their  daily  supplies. 

For  temporary  and  flnng  operations  along  a coast,  the  men  should  be  landed 
as  light  as  possible,  and  no  baygage,  mutes,  or  horses,  should  be  allowed  to  encumber 
the  movements  of  a force  liable  each  moment  to  be  re-embarked,  either  to  relinquish 
the  operations  altogether,  or  to  effect  a fresh  landing  at  some  other  point.  Men  and 
Officers,  therefore,  must  carry  only  what  is  absolutely  necessary  to  enable  them 
to  exist  and  do  duty;  and  this  depends  very  much  on  the  state  of  the  weather  and 
the  height  of  the  therraonielcr. 

At  a temperature  by  day  from  50®  to  70®,  the  soldier’s  equipment  should  he 
the  clothes  be  stands  up  in,  with  a knapsack  omtaining  1 great  coat,  1 pair  of 
stockings,  brushes,  soap,  and  towel;  for  cleaning  musket,  and  40  rounds  of  spare 
ball  ammunition;  and  in  this  case  he  lands  in  cloth  trousers. 

At  above  70®  he  should  land  in  white  trousers,  and  take  his  cloth  ones  in  his  |tark 
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for  nif^t  service ; for  1 iiave  seldotu  seen  men  fresh  from  t ship  Able  to  undergo 
much  exertion  in  w«rm  weather,  if  too  heavily  clad. 

Under  50^,  service  of  (his  nature  should  not  be  attempted  unless  you  can  give 
men  either  tents  or  blankets. 

The  first  duty  of  the  Regimental  Officer  is  to  see  that  the  men  do  not  take  more 
clothing,  &c.,  than  U ordered.  He  should  next  have  two  days’  meat  cooked,  and 
issne  that  and  four  days'  bread,  taking  with  lilm  the  usual  proportion  of  smalhsised 
camp  kettles  and  catting  tools. 

The  ratiottB  of  wine  or  spirits  should  not  be  issued  to  the  men.  but  must  l>e  pul  in 
coBvenienUsned  barracoes,  and  carried  by  men  told  otf  for  the  purpose,  until  better 
means  of  conveyance  (such  as  carts  or  horses)  can  be  seised  from  the  enemy  or  hired 
of  the  peasantry.  About  4 men  per  company  of  70  men  should  also  be  provided  with 
bearers  for  the  conveyance  of  wounded  men  and  for  the  supply  of  stores,  &c.;  these 
men  siiould  not  be  armed. 

MTien  ordered  to  land,  Commanding  Officers  should  if  possible  have  accommo- 
dation-ladders shipped,  as  it  is  a very  slow  process  getting  troops  into  boats  without 
them.  If  opposition  is  expected  to  the  landing,  the  muskets  may  be  loade<l  before 
leariug  the  sliip,  but  should  not  be  primed  for  fear  of  accidents  (speaking  of  de- 
tonators); they  must  prime  in  the  boats;  but  packed  as  troops  usually  are  for 
landing,  they  could  scarcely  load  in  the  centre  of  a boat. 

A proportion  of  Officers  and  non-commissioned  officers  belonging  to  the  company 
should  go  in  each  boat ; and  no  company  should  be  broken  up  more  than  is  absolutely 
necessary ; they  should  be  told  as  a company  before  leaving  the  ship. 

The  Officer  commanding  the  troops  in  the  l>oat  should  be  in  her  bow,  ready  to 
jump  out  when  she  touches  the  beach,  and  a non-commissioned  officer  should  be  in 
the  stem,  to  hurry  men  in  clearing  her. 

In  getting  down  a ship’s  side  without  accommodation-ladders,  the  men  sbonld  slip 
the  hand  between  the  sting  and  musket  just  below  the  top  swivel,  so  that  the 
musket  hangs  by  the  wrist ; this  allows  both  hands  for  the  side-ropes : tlie  sling  is 
not  to  be  Ioosene<i  out. 

The  first  men  in  the  boat  must  be  made  to  move  to  her  Imw  and  stem,  and  not 
allowed  to  crowd  in  the  centre,  which  they  are  very  apt  to  do,  and  which  causes  very 
great  delay.  Old  hands  will  generally  avoid  going  into  the  bow  of  the  boat,  for  fear 
of  a wetting ; the  best  remedy  for  this  is  the  example  of  the  Officer. 

If  there  is  any  motion,  care  most  be  taken  not  to  overload  the  boats,  for  fear  of 
their  swamping ; there  will  therefore  be  room  for  the  crew  to  pulL  As  many  of  the 
troops  as  possible  must  be  made  to  sit  down  in  the  boats : in  a barge  or  pinnace  one 
soldier  between  each  rower  and  the  rowlock,  before  the  oar,  looidag  aft,  and  one 
abaft  each  otf , with  his  back  to  the  gunwale,  thus : * 


* Tb«  Q an  ttitm.  thr  Q arc  se^dim. 
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Id  Uuncbct  or  larger  boats  there  will  be  room  for  men  to  sit  or  stand  in  the  centre 
of  the  lK>ai  between  the  two  lines  of  rowers,  in  addition  to  those  marked  for  barges, 
&c.  The  head  and  stem  sheets  of  all  boats  to  be  packetl  as  close  as  possible  con- 
sistent with  safety. 

If  the  water  is  perfectly  smooth,  the  boats  may  be  laden  much  deeper,  the  men 
stattdiiig  as  close  as  )>o»&ible  together;  but  in  this  cose  they  must  be  towed,  for 
two  reasons:  1st,  the  crew  have  no  room  to  pull;  2nd,  when  boats  are  very  deep, 
the  men  cannot  get  the  blades  of  the  oars  out  of  the  water  to  as  to  pull  with  etTeci. 
It  must,  however,  lie  rcmeml>ercd  that  it  is  slow  work  towing  a heavy  boat  by 
a light  one ; load,  therefore,  the  Ixuits  employed  in  towiog  as  deeply  as  you  can 
without  inconveniencing  the  rowers. 

Boats  employed  landing  troops  are  to  have  neither  guns,  masts,  nor  sails;  their 
equipment  to  be,  gang -boards,  oars,  grapnels  and  painters,  l>oat.  hooks,  bailers, 
hanimers  and  nails,  sheet-lead,  grease,  and  canvass ; the  latter  articles  to  enable  them 
to  stop  a small  shot-bole  in  case  accident. 

The  number  of  Itoats  to  be  sent  in  a bwly  to  the  shore  must  depend  on  the 
quantity  of  beach  disposable  for  landing.  Suppose  there  is  100  feet  oflteach,  and 
tliat  the  boats  take  lU  feet  each.  If  more  than  ten  boats  are  scut  together,  they 
make  confusion  at  the  landing-place  l>etween  light  boats  coming  out  and  loaded  boaU 
try  iug  to  gel  in,  in  narrow  Iveaches ; therefore  throw  the  boats  into  divisions  of  ten.  and 
start  them  thus  in  succession,  so  that  the  one  division  should  land  their  men  and  be 
clear  otf  the  beach  just  as  the  next  arrives.  To  insure  regularity  in  this,  it  is 
indispensable  that  there  should  be  an  OAicer  of  romi:  and  autkorily  as  AeocA-Mos/er, 
and  another  afloat,  superintending  with  the  fleet. 

When  the  place  for  landing  has  l>een  determined  upon,  don’t  stand  looking  at  it ; 
get  the  men  iuto  the  Iraats  ready  to  pull  in,  send  in  your  small  craB  and  armed  lioats 
to  open  a fire  on  the  spot,  particularly  any  cover  within  musket-range  of  the  beach,  in 
two  lines  abreast ; but  once  the  men  come  under  fire,  they  will  always  exert  them- 
selves to  get  in : the  fastest  boats  therefore  will  reach  the  beach  first ; nor  is  it  any 
inconvenience  that  one  boat  should  be  40  or  50  yards  before  another. 

1 jinding  in  a surf  is  always  a liangeroiis  and  difficult  o{>ention,*  nor  can  any  general 
rule  be  Laid  down,  as  plans  that  succeed  at  one  place  are  found  to  fail  at  another : 
the  opinions  of  experienced  Naval  Officers  should  he  taken,  and  also  the  advice  of 
(lersons  acquainted  with  the  locality.  Vou  must  not  exfiect  to  keep  your  men  dry  in 
landing  through  a surf.  Take  care  the  boat  docs  not  come  broadside  on  tchile  in  the 
surf;  after  she  is  beached  it  is  of  leu  consequence.  Flats  are  better  than  keel-boats 
for  that  purpose.  The  l)est  general  instruction  that  can  be  given  is  to  watch  the  sea, 
and  go  in  on  the  top  of  tlte  highest  surf,  flinging  yonr  long  painter  on  shore  as  the 
boat  goes  in.  Men  on  shore  must  seize  it,  and  run  the  boat  up  as  high  as  possible, 
and  hold  on  to  prevent  her  IxHug  drawn  out  by  the  reflux.  The  men  must  jump  out 
as  quick  as  possible  after  the  water  leaves  her,  for  the  next  sea  will,  if  she  is  deep, 
probably  fill  her. 

Should  the  next  sea  lift  her  stem,  haul  on  the  painter  and  get  the  l>oat  as  high  up 
on  the  beach  u she  will  come.  If  she  be  thrown  broailside  on  to  the  surf  trhUe  her 
bow  is  well  up  on  the  beach,  it  is  seldom  of  much  consequence,  providi*d  the  men 
jump  out  quickly,  and  she  is  not  allowed  to  fall  over  with  the  Imttom  of  the  bitat 
towanla  the  shore. 

It  is  to  lie  recollected  that  this  arrangement  is  for  the  infantry  landed  for  tem- 


* tWr  Utu?  {art  of  Rectioa  V. 
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porary  wnicc,  withoot  li^yagp,  gtins,  or  stores,  and  opposed  only  by  trooiw  or  guns 
in  the  open  field,  and  not  protecteii  by  works  of  any  kind. 

They  must  l»e  very  lilieral  with  round,  grajHi,  and  canister,  and  under  corcr  of 
the  fire  the  boats  should  pull  boldly  in,  recollecting  that  the  men  arc  to  be  landed, 
and  that  the  sooner  it  is  done  the  better;  the  fire  of  the  shipping  only  ceasing 
when  there  is  danger  of  injuring  the  wrong  men. 

The  men  in  the  first  dinsioo  are,  of  course,  those  to  be  depended  on;  and  the 
Officer  having  been  shewn  their  ground,  as  the  boats  approach  the  beach,  each 
shouhl  select  the  l>est  shelter  he  can  to  form  his  men  under;  this  he  will  frequently 
find  just  above  high.watcr  mark,  w here  the  sea  generally  leaves  a small  ridge. 


VnU  ' Brtrfge,’ 
VIII. 


As  soon  as  the  l»oat  grounds,  the  Officer  jumps  out  over  the  Iww,  follow  ed  by  I ho 
nicu  as  quickly  as  {msstble,  taking  care  that  they  do  not  ail  rise  up  together, 
or  jump  out  over  any  part  of  the  boat  hut  the  bmt.  If  the  Imat  is  large,  or  there  are 
rocks  so  as  to  render  it  unsafe  for  an  accoutred  man  to  jump,  the  gang.boards  must 
1)6  userl,  the  men  quickly  following  the  Officer  away  from  the  water's  edge  to 
the  sheltered  sptit  he  has  selected  for  his  formation,  fn>iu  whence  he  must  open  fire 
or  advance  at  discretion,  without  waiting  to  be  joined  by  the  men  from  other  boats  : 
he  is  to  coDuder  himself  part  of  a line  of  skirmishen,  the  supports  of  w hich  line  are 
in  the  second  division  of  boats. 

As  soon  as  each  boat  is  clear,  she  must  shove  off  and  pull  to  the  shipping  for  a 
fresh  cargo ; waiting,  when  full,  alongside  of  the  ship  for  the  rest  of  her  division  of 
iKMitS. 

The  second  division  of  boats  will  land  as  the  first,  getting  the  l>est  shelter  they  can 
to  form,  but  they  will  not  commence  firing  until  the  whole  of  each  coiui»auy  has 
jt^ed,  when  they  will  act  as  supports  under  the  command  of  tbeir  profier  Officers,  or 
according  to  circtimstances. 

As  soon  as  a sufficient  number  of  completely-fnrme<l  companies  are  on  shore,  the 
irregularly>forme<l  skirmishers  first  lander]  will  he  relieved,  formed,  and  sent  to  tbeir 
respective  battalions. 

As  the  advance  gets  sufficient  room  for  the  points  of  formation  (for  battalions 
must  be  such  a distance  from  the  l>each  as  to  prevent  confusion  at  the  water’s  edge), 
steady  noD>coroniissioned  officers  will  remain  on  the  l>eaoh  to  direct  the  men  of  their 
respective  regiments  in  what  direction  to  go  on  leaving  the  boaU. 

A very  small  space  suffices  for  landing,  but  should  it  he  greater,  more  boats 
will,  of  course,  touch  the  beach  at  one  time,  and  then  it  will  not  lie  necessary 
for  aU  the  men  first  landed  to  be  tlimwn  out  to  skimtish,  but  the  troops  of  a 
certain  number  of  lioats  will  be  told  off  for  that  purpose;  the  reminder  forming 
regularly.  It  shotikl,  however,  he  partieiilarly  note<l  that  no  time  is  to  he  lost 
in  striving  at  too  much  n^larity:  a certain  number  of  the  men  first  on  shore  must 
always  dash  on  as  soon  as  possible  to  gain  cover  and  room  for  those  that  are  to 
follow. 

For  landing  provisions,  stores,  and  guns,  seize  some  small  convenient  pier,  or  failing 
that,  erect  good  substantial  derricks  {ridf  ' Derrick '),  recollecting  that  the  shipping 
abound  in  spars,  rope,  blocks,  &c.,  &c.,  necessaiy  for  the  purpose. 

The  best  description  of  carpenters,  smiths,  ropemakers,  sailmaken,  are  to  be  had 
from  on  board  ship. 

It  is  conceived  that  for  the  purposes  of  landing  troops  and  stores,  a half  of  a 


Digitized  by  Google 


348 


DIHEMBAIIKATIUN  AMI  KMUARKATION. 


bridge,  similar  to  some  of  those  described  in  Sir  Howd  Douglas's  work  on 
Military  Uridges,  might  be  constructed  from  the  boats  of  a line<of-battIe  ship  thus: 


I . Hridgre  end  futraed  to  the  •iture. 

3.  lUftof  ciuks  in  the  >ballon'  wmter ; the  end  nest  the  bemeb  to  be  |irotertcd  «ith  fendert  of 
of  uakum,  or  faecincs,  to  pretent  the  heave  uf  the  »ea  from  ilavin^  tlie  ca»ka  bf  thumping  them 
against  the  bottom. 

3.  Ship's  cutters. 

4.  Rnnare  and  barge. 

5.  Launrb. 

6.  Two  rafts  of  casks,  capable  of  bearing  about  nj  6 tons  eaeb,  hove  partly  under  water,  so  as  to 
act  as  a $pring  on  the  bridge  ami  keep  all  taut,  and  also  to  prerrot  a downward  strain  on  the  outer 
boat,  these  rafts  bringing  the  strain  parallel  to  the  surface  of  the  water. 

7.  Heavf  anchors,  with  a long  scope  of  cables,  saf  ISO  fiithran  each  of  S-lnefa  bawaeia. 

It.  Anchor  for  hauling  out  the  bridge  «>  tbe  fall  of  the  tide,  ao  at  to  keep  the  raft  at  thehmer  end 
alwart  afloat ; this  hawser  to  be  slacked  up  when  a Teasel  goes  aloog^de  tlie  bridge  end. 

9.  Two'inch  deals,  10  feet  long,  laid  on  Arc  0*inch  hawsers.  To  form  the  roodwaj  of  tbe  bridge, 
the  planks  must  he  3 inches  apart,  to  allow  tbe  sea  to  wash  between  them,  and  prevent  their  being 
blown  up. 

Oars,  boats,  maats,  and  amall  spara,  abonld  be  laid,  numing  the  whole  length  of  the  bridge,  kahed 
over  the  ends  of  the  planking  to  the  hasrier  beneath,  to  prevent  too  much  apring  in  the  bridge. 


Such  a structure,  from  its  being  very  JUxidle,  would*  it  is  supposed,  stand  a 
considerable  s>oa. 

Small  steamers  might  go  alongside  tbe  end  of  it,  while  boats  could  put  men  on  its 
side. 


ADVAKTAOBB. 

riAccii  feet  of  beach  or  rock  is  all  that  would  be  required;  small  spots,  therefore, 
might  be  selected  for  a landing  where  the  enemy  had  no  troops.  Generally,  wherever 
tbe  beach  is  citeusivo  for  a landing,  a strict  watch  vtouid  be  kept;  but  it  is  im- 
possible  to  watch  every  small  nook  of  from  10  to  30  feet  landing-place. 

Such  a structure  might  be  put  together  out  of  gun-shot,  and  towed  in : with 
proper  drilling,  half  an  hour  would  probably  anchor  it  and  secure  all  taut. 

In  rc-cmbarking  there  would  be  no  danger  of  the  boats  becoming  bard  and  fast 
ashore  on  their  being  loaded,  which  sometimes  takes  place  now,  and  men  are  at 
times  obliged  to  laud  again  to  get  a boat  afloat. 

In  re-embarking  under  fire,  the  rear-guard  might  run  on  tbe  bridge  and  cut  it 
away,  and  take  their  chance  of  being  towed  out  of  range  by  a steamer. 

^Vlth  such  a structure,  a force  would  land  in  onc-teiith  of  the  time  now  requisite 
to  land  them  in  boats. 
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When  one  uf  lUansbard's  large  bridges  is  embarkeil,  and  is  not  immediately 
required  for  ojicratious  on  shore,  it  might  he  thus  used  for  a short  lime;  but  from 
Vide  * Bridge.’  the  rapidly  destructive  action  of  salt  water  on  mc»t  metals,  these  tin  cylinders  should 
not  remain  in  the  sea  lunger  than  can  be  Ueliied.  If  the  moorings  are  oi  ce  down, 
the  bridge  can  be  rapidly  iIuomu  out  and  withdrawn  again  at  auy 


SECTION  V. 

rRAUMKNTARY  NUTlCKa  OK  NAVAL  ARRANGBMKNTR  FOR  DMEMB ARKINU 
TROOPS.* 

In  landing  without  opposition,  advance  in  line,  abreast,  with  as  few  men  in  the 
bow  of  the  boat  as  [xissible,  which  will  enable  her  to  be  laid  high  ou  tlte  beach,  and 
prevent  the  men  from  getting  wet. 

When  opposition  is  expected,  the  troops  intended  to  be  landed  from  men<of*war 
or  transports,  in  an  enemy’s  country,  should  have  on  the  previous  night  three  days’ 
provisions  ready  cooked  and  served  out  as  they  are  leaving  the  ship.  When  in  the 
boats,  they  should  rendezvous  at  the  nearest  ship  in>sbore;  when  ready,  advance 
in  line,  covererl  by  the  launches  and  all  other  boats  canning  guns,  and  flanked  by 
frigates  and  brigs  as  the  water  will  allow.  A Subaltern’s  party  should  be  named  to 
advance  to  an  height,  to  observe  what  U going  forward  while  the  battalion  is 
forming,  which  will  then  advance  and  leave  the  beach  clear  for  the  next  detachment. 

X.  B.  All  boatl  should  be  provided  with  a grapnel  or  small  anchor,  with  15 
fathoms  of  rope,  to  be  let  go  on  approaching  the  beach,  so  as  to  be  able  to  haul  off 
when  required. 

Any  number  of  soldiers  that  can  be  conveniently  carried  without  lumbering  the 
oars  or  loading  the  bov  may  be  stowed  in  the  boats. 

All  boats  should  be  provided  with  two  buckets  for  bailing  in  the  event  of  their 
being  struck  by  shot,  in  which  case  a tallow  plug,  or  a seaman’s  jacket,  should 
be  quickly  placed  in  the  hole : shoidd  there  he  extra  ammunition  in  the  boat,  it 
should  be  removed  into  the  8tern*sheets  and  kept  dry. 

When  the  launches  and  pinnaces,  &c.,  arc  entirely  tUled  with  troops,  they  should 
be  towed  by  as  many  mall  lioats  as  can  be  spared  from  the  fleet. 

Each  boat  should  be  furnished  with  two  planks  that  would  stow  between  the  after- 
thwart  and  head-sheets:  or  if  this  cannot  he  done,  let  them  l>c  slung  over  the 
gunwale.  These  planks,  wrhen  nailed  to  a batten  on  each  end,  will  enable  the  soldier, 
who  at  all  times  is  heavily  laden,  to  have  confidence  to  embariv  or  otherwise  without 
wetting  himself. 

All  mcn«of-war  boats  have  gang-boards,  which  will  answer  when  you  cannot  get 
broader  ones. 


LANDING  ON  HGRK-BBACURS. 

Troops  cannot  be  landed  in  a heavy  surf  without  great  risk.  The  boats  of  the 
country  where  the  service  takes  place,  will  answer  better  than  our  own  (perhaps),  and, 
if  they  do,  1 should  take  the  lilicrty  of  borrowing  a few  for  a short  time. 

But  1 should  push  for  a river  or  get  w ithin  a reef,  if  possible.  Beaches  defended 
by  surfs  are  generally  accessible  licfore  sun-rise  in  moderate  weather.  You  can  land 


* GIcmkI  from  the  eorre*poncirace  of  ui  old  Natal  0£cer. 
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at  Madras  between  4 and  5 a.m.  ; by  10  you  could  only  approach  it  in  a Masiila 
boat. 

On  these  beaches  there  arc  generally  running  three  heavy  surges ; if  you  place 
your  IxMt  on  the  back  of  the  la.st,  and  let  the  men  pull  for  their  /ire*,  you  may  reach 
the  shore, — always  keeping  her  b^fbrt  the  tea,  and  on  no  account  allow  her  to 
broach'to.  The  moment  the  boat  takes  the  beach,  jump  out,  and  haul  her  up  before 
the  next  sea  breaks. 


SECTION  VI.  A. 

INSTRUCTIONS  FOR  THB  CAPTAINS  COMMANDING  DIVISIONS,  ON  LANDING  TfIB 
TROOPS.* 

H.M.S.  ^>.r,  24  Jan.  1801. 

MTien  the  troops  are  to  be  landed  by  the  boats  of  the  fleet,  great  care  should  l>e 
had,  that  they  are  kept  at  a proper  distance  from  each  other,  at  least  50  feet;  and 
when  the  situation  of  the  place  will  admit  of  it,  they  arc  to  dress,  or  take  their 
respective  stations,  from  the  right,  otherwise  from  the  centre,  or  left,  as  may  be  most 
convenient,  or  as  shall  he  previously  appointed. 

Ou  DO  account  must  the  boats  crowd  upon  each  other,  nor  arc  they  to  break  the 
line,  either  by  getting  too  much  ahead  or  astern. 

No  boats  are  to  come  into  the  first  line,  except  the  flit  boats  and  the  launches 
having  the  artillery  ou  Imard ; these  last,  towed  by  cutters.  The  second  line  U to  be 
composed  of  cutters  only,  to  attend  upon  the  flat  boata,  that  they  may  affbrd  im- 
mediate relief,  should  any  boat  require  it,  in  which  case  they  are  to  proceed  directly, 
without  waiting  for  orders  to  give  the  necessary  aid.  The  third  Line  is  to  he  com- 
posed of  the  cutters  that  tow  the  launches,  and  the  boats  belonging  to  etch  ship  will 
keep  in  the  wake  of  their  respective  flat  boats. 

To  distinguish  the  boats  having  on  board  the  Grenadier  company  of  each  regiment, 
they  wilt  carry  the  camp  colours  of  that  regiment,  and  the  other  boats  are  to  form  to 
the  left,  until  the  regiment  is  completed,  taking  care  that  the  companies  are  embarked 
on  board  the  boats  in  the  order  they  should  be  in  when  landed ; and  the  Captains 
commanding  the  divisions  will  consult  with  the  Commanding  (Officer  of  the  troops, 
and  fix  on  the  best  method  to  obtain  this  object  without  confusion. 

Mlien  the  troops  arc  to  land,  a situation  will  be  pointed  out  upon  the  shore,  where 
cither  fhe  right  or  left  will  proceed  to:  if  from  the  right,  the  boats  to  the  left 
must  observe  open  order,  that  the  right  wing  may  not  be  too  much  crowded  together ; 
and  the  boats- to  the  right  will  pay  like  attention  when  the  left  is  the  point  frx>m 
which  they  are  to  form. 

Upon  no  account  must  any  flat  boat  be  nearer  to  another  than  50  feet,  and  this 
will  afford  sufficient  space  for  the  cutters  and  launches  in  the  rear  to  land  between 
the  flat  boats,  agreeable  to  regimental  order  of  the  troops  they  have  on  hoard. 

Tlie  flat  boats  are  always  to  drop  their  grapnel  from  their  stem  at  a proper 
distance  from  the  shore,  that  they  may  haul  off  the  moment'  the  troops  are  landed. 

It  may  often  be  necessary  that  the  flat  boats  should  pull  quick  round  into  an 
opposite  direction,  either  for  retreat  or  any  other  cause,  in  which  case  it  is  of 
the  utmost  consequence  that  they  should  do  so  together,  and  in  one  direction. 


* section  VI.  A.  R.  C.,  from  thr  ' Hittorj  of  the  Rritiib  Expedition  to  Rfj-pt,'  by  Ueut.-ColuncI 
iOow  Ucocraly  Sir  Robert  T.  W^ilaon. 
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Strict  attention  mutt  therefore  be  paid  to  the  signal  that  nrill  be  made  npon  that 
occasion;  and  if  no  si^al  is  made,  they  are  always  to  pull  to  starboard. 

The  Captains  commanding  the  different  divisions  will  rq>eat  all  the  signals  by  the 
Commanding  Officer  of  the  disembarkation ; and  each  Captain  should  have  a rowing- 
boat  attending  him,  with  a careful  Officer  to  carry  his  orders  to  the  boats  of  his 
division. 

In  order  that  the  flat  boats  may  observe  the  signals  as  soon  as  made,  a musket  will 
be  fired  from  the  Commanding  Officer’s  boat,  which  is  to  bo  repeated  by  the  Captains 
of  the  other  divisions.  Each  boat  having  the  signal-flags  on  board  must  be  provided 
with  stretchers,  that  the  flags  may  be  seen  should  the  weather  be  calm ; and  all 
signals  will  be  made  at  a flag-staff,  in  the  eentre  of  the  boat. 

The  Officers  commanding  the  boats  must  take  particular  care  that  none  of  the 
troops  stand  up,  as  on  many  occasions  it  may  endanger  the  safety  of  the  boat. 

Each  flat  boat  must  be  provided  with  four  or  five  breakers,  or  small  casks  of  water, 
that  immediate  relief  may  be  given  to  the  troops  upon  their  landing,  should  they 
require  it. 

WTien  the  first  landing  is  completed,  the  boats  (when  ordered)  will  proceed  to 
those  ships  having  ensigns  at  their  fore-top-gallant  mast  head ; afterwards  to  those 
having  their  ensigns  at  the  mizeo,  until  all  the  troops  are  on  shore. 

Tt'hen  the  second  landing  takes  place,  the  Captains  will  proceed  with  their  divisions 
of  boats  to  particular  ships,  that  the  regiments  may  be  landetl  in  a collective  body ; 
and  this  is  to  be  observed  until  all  the  troops  are  on  shore. 

The  launches  that  landed  the  artillery  will  proceed  to  such  ordnance  sliip  as  will 
be  pointed  out,  to  land  the  light  artillery  and  stores.  Should  this  service  not  he 
requisite,  they  will  assist  in  disembarking  the  troops,  agreeable  to  the  last  in- 
structions. 

The  Captains  of  the  different  divisions  will  deliver  copies  oi^these  and  all  other 
instructions  to  the  Lieutenants  under  their  orders ; and  they  will  give  theirs  to  the 
Midshipmen  commanding  the  flat  boats. 

No  persons  belonging  to  the  boats  to  be  permitted  to  quit  them  upon  landing, 
unless  by  the  particular  order  of  the  Commanding  Officer  of  the  division. 


SECTION  VI.  B. 

ADDITIONAL  INSTRUCTIONS  roa  THE  CAPTAINS  AND  OPPICKas  APPOINTED  TO 
SUPBRINTEND  THE  DSBARRATION  OP  TROOPS,  &C. 

The  Commander-in-Chief  having  signified  to  me,  that  after  the  troops  arc  landed, 
the  boats  under  the  directions  of  the  Captains  of  their  respective  dmsions  are  to  l>e 
employed  in  landing  the  stores,  provisions,  and  water  belonging  to  the  army, — 

The  following  distribution  of  the  boats  is  therefore  to  take  place,  in  order  that  the 
demands  made  by  the  different  departments  of  the  army  may  be  regularly  complied 
with. 

After  the  first  landing  is  completed,  an<l  ten  pieces  of  artillery  are  on  shore,  the 
launches  are  to  repair  to  the  following  ships,  and  convey  on  shore  the  guns  as  ex- 
pressed against  them. 

Laanchcf.  Ouni. 

Fotuiroyani  . . 2 2 6-poundcrs,  iforutreh  transport. 

Should  the  Mimtiaur  and  Nordkum&erUtnd  not  join,  the  following  boats  will  land 
four  houitzers,  viz. 
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Laundi.  Gum. 

I j j-  From  the  Monarch. 

* j 1 1 From  the  Indefatigable. 

, 1 "I  TobccinploycdmlRnding8pareammimilion,hamlc*rts,&c., 

. 1 J from  any  of  the  above  vesseU  that  are  most  convenient. 

A ve&sc]  wiU  anchored  near  the  shore  (having  an  Onlnancc  flag  flying),  ou 
board  of  wiiidi  wUl  be  the  spare  aiuniunition,  &c.,  independent  of  what  will  be 
lauded  by  the  Kent  and  Dictator't  boats. 

And  the  following  launches  will  proceed  on  board  the  Ann  transport,  and  there 
receive  on  board  such  stores  as  the  Commanding  Engineer  may  direct,  viz. 

Launch. 

Stately  ...  1 

Korthumbei'land  1 

Delft  ....  1 

Minotaur  ...  1 

%Mien  the  whole  of  the  in^try  are  landed,  and  the  above  service  completed,  the 
divisions  under  the  command  of  Captains  Stevenson,  Morrison,  I.armcnir,  and 
Apthorpe,  assisted  by  Captain  Gunter,  P.  .A.T.,  after  placing  dhnnage  in  the  boats’ 
bottoms,  are  to  he  employed  in  landing  the  cavalry  of  the  reserve,  consisting  c4  234 
men  and  horses ; also  General  Finch’s  brigade,  consisting  of  252  men  and  horses, 
making  in  all  486  horses  with  their  riders,  and  for  wliich  48  flat  boats  will  be 
necessary : when  they  are  lauded,  the  boats  arc  to  return  and  land  the  horses 
liclongiiig  to  the  artillciy,  amounting  to  182,  and  86  men ; also  those  belonging  to 
the  staff  of  the  army,  about  120,  with  their  keepers ; also  such  a proportion  of  forage 
as  shall  be  judged  Accessary.  After  this  service  is  performed.  Captain  Stevenson’s 
and  Morrison’s  divisions  will  be  employed  in  landing  water  and  provisions,  to  be 
deposited  in  the  situations  {minted  out  by  the  Commissary*Gcneral.  All  the  vessels 
not  employed  by  Captain  I^armour  in  the  Ordnance  department  will  be  dedicated  to 
this  service,  particularly  for  the  conveyance  of  water  from  the  fleet  to  the  army, 
should  they  require  it,  which  is  likely  to  lie  the  case. 

N^licn  the  whole  army  is  disembarked.  Captain  Larmour's  division,  with  the 
launches  that  land  the  guns,  except  such  as  may  be  ordered  to  act  as  gnn.boats,  are 
to  be  exclusively  appropriated  to  land  all  the  ordnance  and  stores,  together  with  those 
belonging  to  the  Engineers'  department  in  this  service.  Captun  Lanuour  will  be 
assisted  by  Lieutenant  Kemp,  the  agent  for  those  departments, 
of  It  will  tlierefore  fall  directly  under  the  direction  of  Captain  Lanuour  to  have  proper 
wharfs  erected  for  the  stores  being  landed  upon  (applying  to  the  Admiral  for 
carpenters) ; that  the  boats  arc  fitted  for  the  reception  of  the  heavy  guns ; slides  pro* 
Tided  to  roll  the  guns  out  on;  a proportion  of  2-inch  planks  are  to  be  taken  in  each 
boat,  for  the  trucks  or  wheels  of  the  guns  to  run  on  when  landed  \ and  afterwards  to 
accompany  the  guns,  to  prevent  their  sinking  in  the  sand,  should  it  be  judged  ncces- 
sary : purebasea  prepared  for  getting  the  guns  up  on  the  shore,  anchors  sunk  in  the 
sand  in  situations  proper  for  hauling  the  boats  up  by,  in  the  event  of  bad  weather, 
and  such  further  precautions  as  may  he  judged  necessary : some  decked  vessels  will 
he  placed  under  his  directions,  for  the  conveying  of  such  stores  as  are  liable  to 
receive  injury  from  the  weather,  as  well  as  for  the  transportation  of  fascines, 
palisades,  &e.,  &r. 

Captain  Scott's  division,  after  the  last  brigade  is  landed,  will  disembark  the  dis- 
niouiitcd  dragoon',  in  ntimber  about  7ol  men ; also  the  pioneers  of  the  army,  nearly 


^With  cutters  to  tow  each. 


Siriftrure 
Diadem  . 
Ajax  . . 
Europa  . 
Kent  . . 
Dictator . 
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400  men  ; after  which,  should  it  !)e  necessan.',  they  will  assist  in  the  same  ser\‘ice  as 
Captain  Stevenson’s  division:  and  on  these  duties  Captain  Scott  will  call  to  his 
assistance  Lieutenant  Brown,  A^nt  for  Transports. 

Captain  Apthorpe  will,  after  the  troops  are  on  shore,  employ  his  division  in  landing 
the  stores  belon^ng  to  the  general  hospital ; also  those  that  appertain  to  Quarter^ 
Master>OeneraI  dopartiuents,  and  such  others  as  do  not  fall  under  those  heads  already 
mentioned;  but  should  those  stores  be  soon  landed,  Captain  Apthor])C  will  employ 
his  boats  on  any  other  services  where  the  demands  arc  most  urgent. 

As  it  is  quite  impossible  to  foresee  the  diderent  duties  that  must  he  performed  by 
the  boats  of  the  fleet,  and  ^m  the  variety  of  situations  I may  be  in,  during  the 
course  of  the  intended  service,  it  may  not  he  in  my  power  to  give  all  the  necessary 
orders;  the  Captains  of  the  diflTerent  divisions  must  therefore  exercise  their  own 
judgments  upon  many  occasions.  I shall  only  recommend  that  where  any  service  is 
demanded  hy  the  heads  of  departments,  that  the  same  be  complied  with ; but  on  all 
occasions,  those  orders  that  come  immediately  from  the  Comminder-in-Chief  of  the 
army,  the  Adjutant-General,  or  his  deputy,  Colonel  .\l>ercronibie.  the  Quarter-Master- 
General  or  his  deputy,  are  to  have  the  preference. 

Care  must  be  taken  that  the  boats’  crews  are  ngiilarly  relieved  when  the  service 
nill  admit  of  it,  in  order  to  prevent  sickness  from  over  fatigue,  or  being  too  long  ex- 
posed to  the  sun. 

The  boats'  sails,  when  they  have  not  awnings,  are  to  be  spread  over  them,  when  it 
can  be  done  with  convenience,  both  to  afford  shelter  to  the  men,  and  to  prevent 
the  sun  from  rending  the  boats,  which  will  be  greatly  assisted  by  their  being  fre- 
quently wetted,  particularly  in  the  evening,  except  when  the  men  are  forced  to  sleep 
in  them,  upon  which  occasion  doing  H in  the  day-time  is  to  be  preferred. 

The  flat  boats  are  not  to  he  employed  on  any  duty  where  they  are  liable  to  injury, 
and  the  utmqst  care  must  be  taken  to  keep  them  in  constant  repair;  upon  which 
account  it  is  recommended  that  a carpenter  shall  be  sent  from  each  ship  as  one 
of  her  crew,  being  provided  with  a hammer,  an  assortment  of  nails  and  materials 
proper  for  stopping  shot-holes.*  or  affording  a temporary  repair  to  the  boat.  These 
carpenters  may  be  occasionally  employed  upon  fitting  wharfs,  or  other  necessary 
services. 

When  any  wounded  men  are  brought  down  upon  the  beach,  and  a request  shall  l>e 
made  for  their  being  conveyed  on  board  the  hospital  ships,  the  Captun  of  the 
division,  to  which  stich  application  shall  be  made,  is  to  direct  some  of  the  boats 
under  his  orders  to  perform  the  service,  and  if  necessary  that  the  flat  boats  shall  l>e 
removed,  that  the  soldiers  may  be  placed  with  convenience  and  ease  to  themselves, 
directing  cutters  or  other  boats  to  tow  them.  This  service  is  particularly  directed  to 
the  attention  of  Captain  A]ithori>c,  whose  division  is  attached  to  the  Medical  depart- 
ment. 

Three  days’  provisions  must  he  ready  cooked  for  the  crews  of  the  boats,  and 
each  of  the  men  provided  with  a blanket,  one  shirt,  and  a pair  of  trousers. 

Every  flat  boat  to  have  two  spare  oars,  and  a set  of  wooden  thoets  with  grummets, 
in  case  the  others  should  be  lost  or  broken. 


* Thin  •hfct-lewd,  tbin  pUnk,  thestbing-fdt,  oakum.  Ullow,  he.,  or  id  Sect.  V.) 
jirkrl.'*— Etf. 
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SECTION  VI,  C. 


Ceiural  Ordert.*  Hcad-Qiiartm,  Maniiorice, 

II.  M.  S.  Kml,  Februar)'  IGih.  ISOI. 

Such  Officers’  horses  as  were  not  eiubarktHl  on  the  14th  instant  l>e  on  the 
beach  reatly  for  eniharkation  to-morrow  morning,  at  8 o’clock  precisely.  Utticers  will 
take  notice,  that  after  to-morrow  no  horses  will  be  embarked. 

Tlic  horses  which  hare  arrived  for  the  cavalry  since  the  last  allotment  arc  dis- 
tributed as  follows : 

: :Jf  t:  }o.wdNo.2., 

These  horses  will  be  on  the  beach  ready  for  embarkation  to-morrow  morning, 
at  7 o’clock. 

The  horses  will  receive  the  following  rations  while  on  l>oard  ship,  via.,  5 tbs.  of 
barley,  5 tbs.  of  straw,  and  3 gallons  of  water.  As  it  has  been  impo»sible  to  supply 
all  the  horse  vessels  with  weights  and  measures,  the  non-coiumissioned  officers  will 
use  the  Turkish  steel-yards,  which  they  will  find  on  t>oard,  taking  uoticc  that  the 
7\trHsh  oequf  is  equal  to  2 lbs.  11  oa.  English;  so  that  the  rations  for  horses  at 
present  established  will  be  two  oc^s  of  barley  aud  three  oegues  of  straw  nearly. 

Majors  of  Brigade  are  responsible  that  a copy  of  this  Order,  as  well  as  of  the 
6th  instant,  is  given  to  each  of  the  non  - commisstoued  officers  in  charge  of  the 
forage  and  provisions  on  boartl  the  different  Itorsc  ships. 

As  nearly  as  circumstances  will  permit,  the  dUembarkation  of  the  army  will  take 
place  hi  the  following  order: 

1st.  The  Infantry  of  the  Reserve,  w ith  10  pieces  of  light  artillery. 

The  Brigade  of  Guards. 

The  remainder  of  the  first  line,  with  6 additional  pieces  of  light  artillery. 

2nd.  The  Infantry  of  the  second  line. 

3rd.  The  mounted  detachments  of  Cavahy  of  tlic  Rcsene  and  Brigadier  Finch's 
brigade, 

4th.  Tlic  dismounted  part  of  the  some  brigade. 

5th.  The  pioneers  of  the  army,  the  horse  detachment  of  the  Royal  Anillciy,  and 
such  additional  pieces  of  ordnance  and  ammunition  as  may  l>e  wanted. 

When  the  troops  are  ordered  to  land,  the  men  arc  to  be  put  into  the  flat  boats  as 
cx{>editioa8ly  as  possible,  but  without  hurry  or  disorder;  they  arc  to  sit  down  in  the 
boats,  and  in  rowing  to  the  shore  the  strictest  silence  to  he  observed : the  tnxtpt 
are  poeitively  ordered  not  to  load  till  fonmed  on  the  beach;  the  formation  is  to 
lie  effected  as  soon  as  possible ; the  men  arc  to  fall  ui,  in  line,  opjM^itc  to  where  they 
land;  nor  ii  any  indiridual  or  body  of  men,  in  concciviug  themselves  displaced, 
to  attempt  to  regain  their  situation  by  closing  to  either  flank,  till  ordered  so  to  do 
by  the  General  Officer  on  whom  they  depend,  or  the  Senior  Officer  present  on  the 

S|K>t. 

The  troops  are  to  land  with  sixty  rounds  of  ammunition  and  two  spare  flints  per 
man  ; the  ammunition  which  cannot  lie  contained  in  the  pouches  to  be  carefully  put 
in  the  parks.  Three  days'  bread  and  three  days’  pork,  ready  cooked,  it  to  be 
carried  by  officers  and  men;  the  same  quantity  is  to  be  landed  to  the  troops;  it  is 


* Abridxnl. 
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not,  however,  to  l>e  deliveretl  out,  but  canie<l  in  kegs,  and  put  under  chai^  of  the 
tjaarter^Master  of  each  regin>ent,  with  a party  sufficient  for  the  pur^Kwe:  each 
man  will  carry  his  canieeu  tilled  with  water. 

Three  days'  barley  will  be  carried  for  the  horses  of  the  cavalry,  and  of  the  Staff 
and  Field  Officers. 

The  Staff  and  Field  Officers  must  provide  tltemselvea  with  forage.sacks  previous  to 
the  fleet  sailing  from  this. 

The  men  will  carry  their  intrenching  tools,  and  the  pro|>ortion  of  necessaries 
specified  in  the  Orders  of  15ih  August  last,  vix..,  2 sliirts,  1 pair  of  shoes,  2 pair 
of  socks  or  stockings,  neatly  made  up  in  their  packs  or  knapucks,  their  camp  kettles 
and  blankets.  Regiments  having  lx>th  blankets  and  great  coats  will  leave  the  latter 
on  board. 

It  is  aliaolutely  net^essary  that  the  Officers  should  bring  on  shore  in  the  drat 
instance  such  articles  only  as  they  can  carry  themseUes.  Officers'  servants  arc  nut  only 
on  all  occasions  of  service  to  be  present  under  anns  with  the  corps  to  which  they 
belong ; but  they  are  to  carry  no  more  than  any  other  soldier,  and  are  to  mount  all 
pickets  and  guards  with  their  masters. 

The  smallest  number  of  batmen  possible  will  be  permitte<l:  mounted  Officert  alone 
arc  entitled  to  them. 

Tlie  music,  dninimers,  and  men  least  fit  for  actual  service,  are  to  I w selectetl  fur 
all  regimental  duties  not  purely  military;  and  Officers  commanding  corps  will  he 
held  strictly  responsible  for  their  being  at  all  times,  and  in  every  situation,  in  the 
most  effective  state. 

A proportion  of  the  general  Hospital  Staff  must  l>e  attached  in  the  first  instance  to 
each  brigade,  and  will  be  allowed  such  orderlies  as  are  abaolutely  necessaiy  from  the 
brigade.  Regimental  Surgeons  arc  to  be  allowed  one  orderly  each,  to  carry  the  field 
case  of  instruments. 

The  spare  arms,  tents,  and  horse  appointments  of  the  dismounted  cavalry,  and 
every  article  of  spare  l>aggage,  are  to  Iw  left  in  charge  of  a careful  non>commissioned 
officer  on  board  of  each  ship. 

After  the  troops  have  landed,  the  sick  of  such  regiments  as  arc  emliarked  in 
transports  are  to  be  collected  into  one  of  the  vessels  occupied  by  the  corps,  under 
the  care  of  the  Assistant  Surgeon,  who  will,  as  soon  as  possible,  report  himself 
and  the  state  of  the  men  under  his  charge  to  the  Inspector*(tcncral  of  Hospitals  on 
IxMml  H.  M.  S.  In  case  of  there  l>eing  only  one  Medical  Officer  present  with 

any  regiment  thus  situated,  this  duty  must  be  assigned  to  a careful  non>commissinnecl 
officer. 

Regiments  embarked  in  men>of-war  will  leave  the  sick  under  the  care  of  the 
Surgeon  of  the  ship,  who  will  l>e  entitled  to  the  allowance  established  in  such  eases. 
If  neocssarj',  a small  pro|wrtion  of  orderly  men  may  Im  left  with  the  sick,  to  be 
selected  from  the  convalescent  men : regiments  that  have  women  will  employ  nurses 
in  lieu  of  orderly  men.  The  women  are  positively  pruhihited  from  landing  on  any 
pretence  whatever,  until  the  Cuminanding  Officers  of  corps  have  obtained  tbc  Com* 
mander-in*Chicfs  oxpn'ss  |(crinission  for  that  purpose. 

Detailed  iiistnietions  relative  to  the  Artiller}’,  Engineers,  and  Commissariat,  will  l>e 
communicatetl  to  the  respective  heads  of  those  det>artinents. 

SECTION  VII. 

On  referring  this  iin|K»rtant  .\rticlc  to  a dldinguishwl  Naval  Officer  lately  em- 
ployed in  the  Chinese  seas,  he  declined  contributing  the  ncvessaiy  information  on 
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account  of  the  impossibility  of  defining  precisely  what  U to  be  done  in  regard  to 
embarking  and  diBembarking  troops  under  fire, — tbeae  operations  depending  npon 
local  circumstances;  and  l>ecause  that,  before  orders  can  be  issued,  a careful  recon- 
noixsanee  must  he  made  of  tlie  place  proposed  for  the  point  of  embarkation  and 
disembarkation, — bow  it  is  protected, — bow  near  it  can  be  approached  with  vessels 
of  light  drift  of  water  to  scour  the  beach'  and  cover  the  boats, — what  description  of 
boats  are  at  command, — the  nnml>er  of  men  to  be  landed  and  taken  off,  &c.* 

But  aisuming  that  these  preliminary  questions  are  provided  for,  the  details  and 
precise  arrangements  for  the  embarkation  and  disembarkation  of  troop9  and  $tore» 
are  desirable;  therefore,  in  order  to  give  every  information  possible,  Uie  best  au> 
thorities  attainable  have  been  selected,  as  given  in  the  preceding  Sections. 

For  ordinarv'  drcumstances,  and  e^ery'.day  occurrence  to  British  soldiers  in  thdr 
tour  of  foreign  and  colonial  service,  the  Queen's  Regulations  should  be  consulted, 
commencing  at  page  326  and  ending  at  369,  third  edition. 

The  introduction  of  steam  to  maritime  war  affunU  facilities  of  transport,  and  the 
meant  of  covering  a landing  or  re^embarkation  not  available  before ; but  these 
additional  means  do  not  give  the  actual  operations  any  greater  ftkcUitics  than  before, 
as  the  men  and  stores  are  still  to  be  placed  in  boats  adapted  to  the  local  cirenm- 
Htances. 

For  distant  operations,  the  long  boat  of  the  transport  and  the  launch,  barge,  and 
pinnace,  are  the  only  resources  which  have  liitherto  served  the  purpose;  and  fiat- 
bottom  and  other  boats  constructed  expressly  for  the  landing  of  troops  are  difficult 
to  caiT)',  and  rarely  found  at  the  point  of  debarkation. 

Tlie  British  soldier,  after  a few  weeks  afloat,  acquires  a certnin  degree  of  bandine»s, 
and  what  is  termed  his ' sea  legs ; ’ he  will  tlien  profit  by  the  hints  offered  in  Section  IV. 
of  this  Article,  written  by  Captain  Rea,  of  the  Royal  Marines. 

The  landing  in  Eg)^^  in  1801  is  given  in  Section  VI.,  as  example  of  a debarkation 
of  a large  force,  as  extracted  from  Sir  Robert  Wilson’s  * History  of  the  British  Ex- 
pedition,' fourth  edition.  The  force  landed  wu  probably  the  largest  (5000  men)  ever 


* The  following  tncmonintla  for  rcconnoitriag  previous,  or  for  report  suljsnjuent,  to  a landiog  may 
be  useful  end  arctptalilc. 

c6tks. 

**  I.S  nature  dc«  cdtn,  liunl^  de  dunes,  couvertes  de  roebert  pUU  qui  rendent  leur  abord  plus  ou 
moini  dangcreux ; h^rissoes  de  foUises  qui  en  interdisent  ahsolument  I'occiis — let  parties  d^elop- 
ct  (liwouvertes  proptrs  aux  dnwentrs  -les  parties  rentrantes  offranc  dcs  anset  cl  dcs  ports — lea 
pointea  ct  Ics  capa  propres  aux  forts,  aux  batteries,  qui  pourront  dtfendre  les  poiats  aceeasibles — les 
tics  adioeetites  seriant  d'uuvn^es  avunc^  qui  forment  des  Iwrriires  aux  teatatives  de  I'cnnenu — 
Irs  laitscs — les  anset— les  bales — lea  rudes — les  ports ; la  nature  dcs  vents  qui  sont  n^ceaaalrcs  pour 
I'cntr^  ct  pour  la  aortic  dc  ces  ports,  dont  il  faut  indiquer  les  arantages  ct  lea  inconT^niens — les 
liiff^rmlea  batteries  dtabites  pour  la  defense  des  tnouillages,  des  passes— les  retrunchemrns,  les 
^paulemens  pratique  dans  lea  parties  o6  I’on  peut  tenter  lea  deseentrs — les  camps,  W postes  qui 
doivent  cou^Tir  lea  principaux  ^tahlitsemens  et  I'int^rieur  du  (Hits  — exposer  tout  ce  qui  canKt^isc 
les  endroils  arcessiblcs ; lea  dangers  qu’on  auru  k courir ; les  obstacles  b surmontcr  ( les  moyens  de 
les  sugmenter,  les  temps  des  mur^  plus  ou  moLns  favorables  k I’approcbe  des  endroits.  Indiquer 
les  Ueux  donnant  des  positions  plus  avanlageuses  aux  moyens  de  d^ense  et  aux  points  k d^fendre — 
I’^t  actuel  dcs  forts  qui  prot^nt  la  cdte ; des  batteries ; de*  corps-de-gurde  ct  de  toutes  les  pi^rs 
d’artUlerie  qui  peuvenl  s*y  truuver — analyser  les  syslknies  de  defense  donn^  ; les  ain^iorer.  en  fair* 
un  nouveau — calculcr  les  forces  que  peuvent  foumir,  dans  un  moment  de  surprise,  les  canonniers 
gardes  — cAtei,  en  attendant  que  lea  troupes  r^gKca  dc  tela  ct  tcU  lieux  puisaent  arriver  aux  points 
attaqu^.— S’U  est  dcs  rivikrrs  qui  aient  leur  cmbcucliure  sur  ces  rdcea ; Ics  raar^  apportent  des 
variations  sur  Irur  paasage;  U faut  rendre  on  compte  czaet  de  cetts  influence."— itrife.if/uieirr  k 
t'msgge  des  Coders  d’ArtUleric  de  Franct.  Tome  oevond,  Stb  ed.,  p.  MBS. 
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thrown  on  idiore  at  one  time,  and  the  whole  of  the  airangcnientv  appear  aa  perfect 
as  they  were  luccessfid,  and  icnc  as  a l)eaiit!ful  study  fur  similar  oiterationi. 

Ill  considering  the  important  )>oii)t»  euihraced  hy  this  subject,  and  in  recapitulating 
the  Sections  of  this  Article,  w hich  comprise,  as  regards  Emltarkation, 

First,  the  deliberate  and  careful  stowing  the  Artiller)',  Engineer,  and  other  stores, 
to  be  placed  in  the  vessels  in  the  order  of  the  probable  wants,  and  so  as  easily  to  be 
got  at;  as  explained  in  Sections  1.  and  II.;— 

Secondly,  the  embarkation  of  the  horses  and  troops 

Lastly,  the  economy  and  management  of  the  whole  afloat,  which  are  especially 
provided  and  explained  in  the  Queen's  Regulations ; — 

In  the  DUembarkation,  the  above  ‘ Secondly’  liecome  the  first  for  consideration: 
the  men  placed  in  boats,  and  the  horses  swum  ou  sliore,  with  a few  pieces  of  light 
artillery,  dragged  on  in  the  first  instance  into  action  by  seamen : otherwise  the  first 
operation  in  embarking  is  the  last  in  the  disetuliarkation : the  final  one  will,  of 
course,  depend  upon  the  Objective  Points  of  the  expedition  to  be  attained. 

G.  G.  L. 


DISINFEin^lON. — Vide  ‘Sanatobt  Precautions.’ 


DIVING  BELL. — Vide  vol.  iL 


DIVING  DUESS  AND  APPARATrS.* 

For  the  removal  of  wrecks,  shoals,  enlarging  entrances  to  harlK>um,t  making 
subnutrine  surveys,  &c.,  w here  so  much  of  the  dWers  success  de]>cnds  upon  his  being 
able  to  extend  liis  operations  over  a large  space  of  ground,  the  Diving  Dress  possesses 
many  advantages  over  the  Diving  Bell,  as  the  latter,  although  very  useful  in  building 
nnder  water,  atfords  so  limited  a sjiace  for  working  that  it  much  impedes  the  operations 
of  a diver  when  employed  on  either  of  the  above*named  objects.  Thus,  for  genera! 
purposes,  the  diving  dress  is  preferred  to  the  bell,  and  it  has  l>een  a desideratum  to 
ascertain  the  best  form  to  be  given  to  it,  so  as  to  preserve  the  health,  and  endanger 
as  little  as  possible  the  safety,  of  the  men  employed. 

Mr.  Deane  appears  to  have  been  the  first  person  known  to  have  used  the  dinng 
dress,  or  at  least  to  have  turned  it  to  any  practical  utility,  ilis  apparatus  is  ex- 
ceedingly simple,  and  is  usually  styled  the  ' 0{>en  Dress,’  on  account  of  the  metal 
helmet  (which  covers  the  head  and  breast  of  the  diver)  being  sejMtrate  and  un- 
attached to  the  lower  part  or  Imdy  of  the  dress.  The  latter  is  made  of  stout 
Macintosh  cloth,  and  forms  a complete  water-proof  covering  to  the  lx>dy  from 
the.  feet  to  the  neck : here,  as  well  as  at  the  ends  of  the  sleeves,  there  are  openings 
left  sufficiently  large  for  drawing  the  dress  over  the  person,  and  for  passing  the 
hands  through,  which  imist  be  left  exposed  to  enable  the  diver  to  work  pro|«*rly: 
these  ends  are  tightened  round  the  wrists  by  linen  wrappers,  while  the  upper 
opening  is  plaited,  and  loosely  drawn  in  round  the  neck,  and  confined  there  by  a 
liandkcrchief  or  baud.  The  metal  helmet,  with  a loose  canvass  jacket  attached,  drops 


* By  Cspt.  Rutrfainiion.  11.  R. 

t Helmet  divm  ba«e  been  rcceody  empluyed  in  enUrgiug  the  cntnioce  tu  St.  Uei>r|;c'ii  harbour, 
Bermuda. 
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down  over  the  bead  upon  the  direr'a  shoulders,  being  prevented  from  coming  off  bjr 
weights  suspended  from  it,  resting  against  ius  breast  and  back.  The  helmet  on  this 
principle  becomes  a small  portable  diving  bell  carried  about  by  the  diver  while  at  the 
bottom,  and  the  circumambient  water  is  at  the  same  time  prevented,  bv  the  dress, 
from  getting  to  his  person.  An  air-pipe  leads  from  the  back  of  the  helmet  to  the 
surface,  and  when  a proper  supply  of  air  is  delivered  from  the  air-pump  above, 
the  water  will  be  perfectly  excluded  from  the  helmet  down  to  about  the  level  of  the 
neck:  the  collar  of  the  dress  should  come  up  as  high  as  the  diver’s  cars,  so  that  any 
water  accidentally  rising  higher,  from  air  imperfectly  supplied  or  other  causes,  may 
be  prevented,  as  much  as  possible,  from  flowing  over  the  collar  and  wetting  his 
person. — a circumstance  attended  with  most  itgurious  effects  to  health,  and  ne- 
cessarily retanlirig  the  oi>eratiou5.  It  should  l>e  ri'marked.  that  with  Mr.  Deane’s 
ap{>aratus  the  diver  must  always  keep  his  head  as  nearly  as  possible  upright ; in 
stooping  or  lying  down  with  the  head  out  of  that  {x>sition,  the  water  will  have  a 
tendency  to  rise  in  the  helmet  and  flow  over  the  collar ; and  if  by  accident  he  should 
fall  down  head  foremost,  or  l)ecomc  entangled  with  the  head  downwards,  he  would 
certainly  l>c  drowned,  unless  speedily  extricated  and  hauled  up.  This  is  a great 
inconvenience,  as  most  divers  prefer  the  stooping  or  creeping  {K>sture  while  working 
to  any  other,  and  it  becomes  troublesome  and  painful  to  keep  the  hcail  erect  while 
the  rest  of  the  Imdy  is  not  so.  On  the  other  hand,  divers  remark  that  the  air  they 
breathe  is  much  purer  while  working  in  this  dress  than  in  what  is  called  the  * Tight 
or  Close  Dress,*  which  will  presently  be  described,  on  account  of  the  freedom  with 
which  the  waste  or  foul  air  can  escape  from  a helmet  open  at  the  Ixtttom. 

'The  inconvenience,  and  even  danger,  attending  the  use  of  the  open  dress,  which  is 
jiarticularly  felt  by  iDex{>erienccd  divers,  has  led  to  several  modifications  being  made 
in  it  hy  ingenious  men,  with  the  view  of  connecting  the  helmet  and  lower  part  of  the 
dress  so  as  to  form  one  complete  water-tight  covering  which  shall  enable  the  diver  to 
work  in  any  position  w ithout  being  subject  to  the  risk  and  inconvenience  of  water 
entering  from  without:  among  these  may  be  mentioned  Messrs.  Bcthell,  Fraser, 
Sadler,  and  |urticularly  Mr.  Siel>e.  of  Denmark  Street,  Soho,  whose  pattern  is  perhaps 
the  most  ]>erfcct  yet  produced.  Mr.  Siebe,  by  the  recommendation  of  Major-General 
Pasley,  was  employed  by  the  Admiralty  in  making  the  greater  part  of  the  dresses  and 
apparatus  required  for  the  removal  of  the  wreck  of  the  Royal  (learye  at  Spithcad,  and 
he  also  supplies  those  rcquiretl  for  their  Naval  Establiahmcnls,  vessels  of  war,  &c. 
His  latest  improved  construction  on  the  water-tight  principle  will  now  be  described. 

The  dress  represented  in  Plate  1.  fig.  1,  may  )>e  considered  as  divide<l  into  two 
parts.  'The  helmet  or  upper  part  (unyielding)  U formed  of  metal,  copper,  tinned  over, 
and  covers  the  head  and  breast;  the  lower  part  (flexible  and  yielding),  covering  the 
legs,  body,  and  arms,  is  formed  of  Macintosh  cloth,  with  sheet  India-rui)ber  outside, 
which  is  found  to  preser>c  it  from  rotting  and  to  keep  the  dress  much  drier  than 
when  the  cloth  is  exposed  *.  a leather  hand,  fixed  round  the  top  of  the  lower  |tart  and 
pierced  with  twelve  holes  at  equal  distances  from  each  other,  fits  on  to  the  lower 
eilge  of  the  helmet,  where  there  arc  twelve  projecting  brass  screws,  so  placed  as  to  fit 
into  the  holes  in  the  l>aml;  they  are  screwed  together  with  thuiuh-scrcws.  Tlic  joint 
is  made  w ater-tight  hy  (he  leather  band  and  by  a species  of  thin  leather  washer  fixed 
mund  the  lower  edge  of  the  helmet;  as  in  the  common  diving  dress,  there  is  an 
internal  collar  conung  up  to  the  diver's  ears,  and  tied  round  the  neck  with  a hand- 
kerchief, so  that,  should  any  small  quantity  of  water  penetrate  at  this  joint,  which 
will  occasionally  work  in  through  the  screw  boles,  it  will  be  collected  in  the  cavity 
between  the  collar  and  helmet,  and  may  be  shaken  out  by  the  diver  on  his  ascending 
and  having  his  helmet  taken  off. 
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PUu  I.  figs.  3,  4.  The  fresh  air  is  forced  in  bj  a pipe  screwed  on  to  the  back  of  Itelmct,  and  the 
foul  or  waste  air  escapes  by  an  a]>erture  near  it,  covered  by  a valve  witich  is  so 
constructed  as  to  be  kept  open  by  the  force  of  the  waste  air  rushing  out  so  long  as  it  is 
superior  to  the  pressure  of  the  lurrounding  water ; hut  if  it  ceases  to  be  so,  the  valve 
closes  by  the  pressure  of  an  elastic  wire  spring  which  has  been  previously  collapsed 
by  the  pressure  from  within,  and  thus  the  water  is  always  excluded.  The  fresh  air 
in  Mr.  Siebe’s  plan  is  not  suffered  to  enter  the  helmet  at  one  internal  orifice,  but 
is  divided  after  leaving  the  air*pipe  into  three  or  four  branches,  formed  in  the  helmet 
so  as  not  to  throw  too  strong  s stream  of  air  upon  the  diver's  head.  Other  makers 
prefer  having  a single  orifice  for  the  entrance  of  the  fresh  air,  situated  immediately 
above  the  centre  lens  or  glass  of  the  helmet,  with  the  idea  of  dispersing  the  vapour 
which  has  a tendency  to  collect  upon  the  inside  of  the  glass  and  to  render  it  dim. 
The  helmet  has  three  glasses  or  lenses,  the  two  ude  ones  oval,  the  centre  circular, — 
which  is  made  to  unscrew,  so  that  if  the  diver  should  find  it  necessary  to  come  up  for 
fresh  air  or  to  communicate  any  thing  for  which  he  finds  his  signals  insufficient, 
he  may  merely  have  this  centre  glass  removed  and  replaced  after  making  his  commu- 
nication. 

Mr.  Siebe  baa  contrived  an  ingenious  arrangement  by  which  the  diver  may  be  relieved 
of  the  pressure  of  his  weights  and  helmet  in  about  half  a minute  after  he  has  come 
np  from  the  bottom ; so  that  if  he  lias  slung  some  heavy  mkt»  below,  either  a gun  or 
a large  piece  of  timber,  in  working  against  a wreck,  or  wishes  to  be  relieved  from 
tbeir  weight  from  a feeling  of  fatigue,  it  may  be  done  without  the  necessity*  of 

Plate  I.  flgi.  8, 0.  nnscrewing  Uie  whole  dress.  This  arrangement  is  effected  by  making  the  upper  part 
or  head  of  the  helmet  to  screw  on  and  off  the  lower  part  or  gorget.  The  lower  part 
of  the  head  and  upper  part  of  the  gorget  being  circles  of  9 inches  diameter,  their 
circumferences  on  the  interior  of  the  one  and  exterior  of  the  other  are  divided  into 
eight  equal  parts ; every  alternate  division  is  cat  with  a screw,  the  intermediate  ones 
being  left  with  a smooth  sorfree : thus  the  head  of  the  helmet  being  dropped  upon 
the  gorget  in  such  a position  that  the  divisions  cut  with  screws  of  the  former  may  be 
in  contact  with  the  plain  surfaces  of  the  latter,  on  turning  the  helmet  the  ^th  part  of 
the  circle,  that  is,  about  inches,  both  the  surfaces  with  screws  vrill  fit  into  eacli 
other  and  fix  the  two  parts  closely  together,  a leather  collar  between  making  the 
whole  water-tight.  In  this  minner,  with  the  centre  lens  to  unscrew  for  the  mere 
purpose  of  giving  the  diver  air  or  an  opportunity  of  explaining  any  thing,  and  with 
the  upper  part  of  the  helmet  to  take  off  to  relieve  him  of  its  weight  if  he  should  ha\  e 
to  remain  above  water  for  any  length  of  time  before  making  another  descent,  the 
helmet  is  as  complete  and  aerviceable  as  can  be  desired. 

Piste  I.  figs.  1,  i.  Two  brass  eyes  are  fixed,  one  on  each  side  of  the  lower  circle  of  the  head  of  the 
helmet,  through  which  are  passed  the  cords  for  hanging  lead  weights  (about  40  tbs. 
each),  one  of  which  is  suspended  at  the  diver's  back,  the  other  in  front  of  his  breut : 
the  head  of  the  helmet  is  thus  additionally  secured  and  pressed  down  npon  the 
gorget. 

As  the  diver’s  bands  must  be  exposed  to  enable  him  to  work  properly  at  the 
bottom,  where  be  has  generally  to  feel  hii  way  from  the  water  being  too  thick  and 
obscure  to  allow  him  to  distinguish  surcounding  objects,  the  openings  left  at  the  ends 
of  the  sleeves  most  be  very  careAiUy  closed  over  the  wrists  by  plaiting  those  ends  and 
passing  linen  wrappen  tightly  round, — soft  bandages  having  previously  been  placed 
underneath  to  prevent  the  skin  from  chafing:  this  must  be  carefully  attended  to, 
otherwise  the  water  vrould  be  sore  to  penetrate:  the  pressure  will  cause  at  first 
slight  pain  and  numbness  in  the  hands,  but  the  sensation  will  go  off  on  getting  into 
the  water. 

VOL.  I.  2 A 
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To  g\itrd  against  tiic  cfTects  of  damp  and  cold  striking  through  the  dress,  the 
diver  roust  be  well  clothed  in  flannel  or  woollen  dresses : he  generally  puts  on  two 
suits,  each  consisting  of  a pair  of  drawers,  stockings,  and  a Gnemsey  frock ; these 
must  be  well  dried,  and  aired  on  being  taken  oflT:  a constant  change  is  necessary,  so 
that  every  diver  should  ha^e  about  six  suits  in  wear.  At  Spithcad  the  regulations 
as  to  drying  were  strictly  enforced ; a cabin  was  set  apart  in  the  vessel  on  board  of 
which  the  meu  were  quartered,  as  a drying-room,  with  a stove  in  the  centre  and  rails 
all  round  for  hanging  the  dresses  on;  the  divers’  attendants  received  them  as  they 
were  taken  olT,  took  them  to  the  drying-room,  and  supplied  fresh  ones  before  the 
ensuing  tide:  in  this  way,  the  divers  were  always  provided  with  warm  comfortable 
garments,  but  notwithstanding  these  precautions  many  were  subject  to  violent  attacks 
of  rheumatism. 

Every  diver  should  likewise  be  provided  with  three  good  serviceable  water- 
proof dresses  to  be  worn  in  turns,  so  that  he  may  be  enabled  to  change  them 
continually,  if  required : the  dresses  not  in  use  may  be  kept  exposed  to  a genii*  heat, 
BO  as  to  dry  them  thoroughly,  but  they  should  on  no  account  be  hung  up  to  dry  in  a 
hoi  sun,  as  the  India-rubber  would  thereby  be  melted. 

The  diver’s  feet  are  protected  by  heavy  shoes  with  lead  soles,  weighing  about 
24  tbs. ; these,  together  with  a pair  of  woollen  stockings,  are  worn  over  the  dress ; the 
stockings  being  tint  drawn  on,  prevent  the  shoes  from  cutting  it.  The  feet  of  the 
dress  should  be  soled  with  leather  over  the  India-rubber,  to  prevent  its  being  cut  by 
small  gravel  working  in  over  the  shoes.  The  dress  is  also  protected  from  rubbing  or 
chaiing  by  a canvass  jacket  and  trousers  worn  over  so  as  entirely  to  cover  it. 

In  descending  to  a wreck,  the  diver  goes  down  a rope  ladder,  which  is  made  fast 
to  tive  deck  of  the  vessel  above,  and  weighted  by  a 3-cwt.  pig  of  ballast  below ; the 
rungs  should  be  about  18  inches  long  from  eiul  to  end,  or  15  inches  between  the 
sides,  which  are  formed  of  24-inch  rope;  they  should  be  15  inches  apart  under  water, 
and  above  water  this  space  should  diminish  to  a foot,  as  the  great  weight  of  the  dress 
and  appendages  will  make  it  laborious  for  the  diver  to  step  higher  when  he  is 
not  buoyed  up  by  the  water.  A breast  or  Ufe-liue  completes  the  diver’s  equipment : 
it  should  be  either  patent  netted  line  or  2-inch  rope,  laid  what  is  technically  called 
the  ‘ reverse  way,’  so  that  it  may  not  have  a tendency  to  twist  when  under  water, 
which  should  be  avoided  as  much  as  possible. 

This  line  Is  pasned  round  the  body  under  the  arms,  then  leads  througli  a knot 
in  front  of  the  breast  to  the  surface,  where  a careful  man  has  charge  of  it,  whose  duty 
it  is  to  attend  to  all  signak  made  by  the  diver,  consisting  of  a certain  number 
of  pulls  on  it  for  any  communication  he  may  wish  to  make,  which  he  generally 
arranges  with  his  assistant  before  going  down : these  signals  are  very  simple,  and 
have  generally  reference  to  the  working  of  the  crabs  or  capstans,  while  the  diver  is 
slinging  any  thing  below : thus,  1 pull  signifies  * Heave  round,' — 2 pulls,  * Hold  on,’— • 
3 pulls,  * Lower  the  large  rope,’  (called  by  divers  ‘ bull  rope,’)— 4 pulls,  * Lower  a 
second  rope;’  a number  of  pulls  signify  that  the  diver  n*ishes  to  come  up,  &c.,  &c. 
While  the  diver  is  at  the  bottom,  another  careful  man  is  stationed  at  the  air-pipe, 
which  leads  from  the  back  of  the  helmet  round  under  the  left  arm  to  the  front,  and 
tlien  to  the  surface;  he  attends  to  any  signals  that  may  be  made  on  it  for  more  or 
less  air,  and  sees  that  it  is  carefully  coiled  up  as  the  diver  ascends.  Neither  the  pipe 
nor  line  shoukl  ever  be  allowed  to  become  slack,  but  a gentle  strain  should  be  kept 
on  each. 


PiBtM  in.  tv. 


OF  THB  Ain-PUMFS. 

Tlie  bcsl  kind  of  diving  air-pumps  osed  for  helmet  divers  when  working  in  depths 
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Bot  exceeding  13  to  15  fathoms,  are  composed  of  three  brass  cylinden,  9 inches 
high  and  4 inches  interior  diameter,  with  pistons  giving  a 7-inch  stroke,  attached  to 
a horizontal  axle  with  three  cranks  forming  angles  of  120'*  with  each  other:  the 
axle  is  worked  by  two  bandies  at  the  ends,  vrith  two  men  to  each : the  air  is  thrown 
from  each  cylinder  in  succession  on  the  downward  strokes  of  the  pistons  into  a 
common  barrel  or  reservoir  below  the  cylinders,  thence  into  the  air-pipe,  which 
is  screwed  on  to  one  end  of  it.  There  are  valves  to  the  pistons  and  cylinden,  which 
are  depressed  on  each  downward  stroke  of  the  former,  and  allow  the  air  to  enter  the 
barrel ; they  close  again  with  considerable  force  on  the  pistons  being  raised,  and 
prevent  the  air  from  returning.  Fresh  air  is  admitted  from  the  exterior  by  small 
circular  orifices  left  above  the  pistons  and  immediately  below  their  rods } thus  there 
is  a constant  unintermHting  stream  of  air  forced  down  to  the  diver,  which,  by 
the  old  plan  of  a angle  barrel  and  piston  worked  by  levers,  was  not  the  case,  as  on 
the  rise  of  the  pston  the  current  was  interrupted  until  its  next  descent. 

This  plan  of  having  three  cylinders  has  been  generally  adopted  by  most  makers, 
but  until  the  year  1840  H had  one  essential  defect,  which  was  caused  by  the  air 
becoming  heated  by  the  friction  of  the  pistons  within  the  cylinders ; it  was  thus  sent 
down  to  the  diver  hot  and  impure ; constant  repairs  were  required,  and  a pump 
of  larger  dimensions  than  necessary  had  to  be  used : to  remedy  this  defect,  Mr.  Siebe 
has  introduced  an  important  improvement  in  his  air-pumps  by  endosing  the  cylinders 
in  a cold  water  cistern ; this  b continually  filled  by  a suction-pump  drawing  up  water 
from  the  sea,  or  wherever  the  operations  may  be  going  on,  its  piston  being  worked  at 
the  same  time  as  those  the  air-pump,  by  means  of  an  eccentric  circle  attached  to 
the  common  axle  and  revolving  with  it : a waste-pipe  leads  the  water  away  after  it 
has  reached  a certain  level ; thus  there  is  a constant  stream  of  cold  vrater  around  the 
cylinders,  which  has  the  desired  effect  of  keeping  them  perfectly  cool  and  of  sencUng 
down  pure  and  cool  air  to  the  diver.  The  whole  detail  of  construction  and  work- 
manship of  Mr.  Siebe’s  pumps  is  very  perfect,  and  they  seldom  or  ever  fail,  ex- 
cepting from  some  trifling  cause  which  may  readily  be  rectified.  At  a depth  of 
90  feet  under  water,  the  diver  has  to  sustain  a pressure  of  about  three  atmospheres, 
which  must  be  counteracted  and  the  equilibrium  preserved  by  throwing  air  of 
corresponding  density  into  the  helmet.  An  air-pump  of  the  above  dimensions  will 
not  be  more  than  sufficiently  powerful  to  keep  up  a steady  supply  of  air  thus  con- 
densed during  the  whole  time  the  diver  is  at  the  bottom,  where  he  sometimes  remans 
from  two  to  three  hours.  As  the  operation  of  pumping  at  this  depth  for  so  long 
a time  becomes  very  laborious,  it  is  necessary  to  have  two,  or  even  three,  reliefr  of  men 
at  the  piunps  to  change  about  every  ten  minutet : thoae  not  actually  pumping  will 
be  available  for  the  other  duties  of  working  the  crabs  and  capstans,  attending  to  the 
gear,  &c.  At  Spithead  we  found  that  two  and  a half  reliefr,  or  ten  men  at  each 
pump,  was  the  minimum  that  could  be  employed ; thus  each  diver  will  require  at 
least  twelve  men,  including  his  two  assistants,  and  fifteen  should  be  allowed,  so  as  to 
give  some  spare  men  for  boats  and  other  duties,  for  which  on  such  operations  they 
will  always  be  required. 

The  air-pump  is  fixed  Into  a box  measuring  2 feet  square  and  standing  3"  6"  high, 
so  that  there  may  be  a height  of  3 feet  to  the  centre  of  the  handles,  which  is  the  best 
height  for  working  them : the  box  has  a lid  to  close  it,  but  this  should  never  be  shut 
down,  if  it  can  be  avoided,  while  the  air-pump  is  being  worked,  as  the  air  will  then 
be  too  much  confined : there  is  a fly-wheel  on  the  axle,  3 feet  in  diameter. 

In  the  Levant,  diving  has  been  carried  on  in  far  greater  depths  than  any  which 
have  been  attempted  in  England.  During  a naval  eng^ment  at  Tchesme,  near  the 
island  of  Scio,  between  the  Turks  and  Rossians,  about  seventy  years  ago,  the  Turkish 
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anti  Russian  fUg.sliips  were  both  sunk,  and  it  was  supposed  with  a coiisUlerable 
quantity  of  treasure  ou  hoard : many  attemptA  have  been  made  to  recotrer  it,  and  the 
depth  being  30  fathoms,  the  enterprise  was  attended  with  much  difficulty  and  some 
danger : a pump  for  such  an  operation  is  required  to  be  much  more  powerful  than 
the  oue  already  described,  and  it  will  be  more  economical  to  work  it  by  a small  steam 
engine  Axed  on  the  deck  of  the  vessel  above,  than  in  any  other  way.  The  one  used 
for  the  operations*  in  the  Levant  contained  three  cylinders  inches  diameter,  with 
pistons  giving  a 32>inch  stroke.  Tlie  axle  made  twenty-two  revolutions  per  minute, 
aud  was  worked  by  a steam  engine  of  10  horse-power.  With  these  powerful  nia> 
chines  the  diving  was  performed  in  comparative  safety,  but  I have  been  informed 
that  the  divers  had  to  be  relieved  every  half  hour,  that  they  were  then  ^parently 
unconscious  of  the  time  that  had  elapsed,  and  while  below  bad  lost  all  recollection  of 
every  thing  excepting  the  object  for  which  they  were  sent  down.  I do  not  hod, 
however,  that  they  have  been  permanently  injured  by  so  perilous  an  occupation,  but 
are  generally  stout,  robust  men,  whose  frames  are  probably  peculiarly  constituted  to 
enable  them  to  resist  the  effects  of  protracted  submersion  at  such  great  depths. 

or  THK  AIR-PIPF.S. 

The  air-pipes  are  usually  formed  of  an  outer  casing  of  solid  sheet  India-rubber, 
b1m>u(  I inch  thick,  stiffened  internally  with  spiral  wire,  the  bore  or  opening  for  air 
being  left  almut  I inch  diameter  in  the  clear : thus  the  total  diameter  of  the  pipe  on 
the  outside  will  be  from  14  inch  to  1)  inch;  it  must  be  entirely  covered  with  canvass 
to  protect  the  India-nibl>er  from  friction  in  descending  to  the  bottom ; the  part 
remaining  above  water  should  1>e  carefully  coiled  away  in  a tub,  and  any  portion 
which  may  have  to  lie  along  the  deck  of  the  vessel  or  on  the  ground  should  also  be 
covered  by  lengths  of  wooden  trough,  about  24  inches  or  3 inches  square,  to  prevent 
the  workmen  from  treading  on  it.  Too  many  precautions  cannot  l>e  taken  to  keep 
the  air-pipe  from  being  injured,  as  upon  this  the  safety  of  the  diver  in  a great 
measure  depends.  The  wire  used  for  stiffening  it  should  be  of  copper  or  gun-metal. 
Pipes  of  inferior  manufacture  are  sometimes  stiffened  with  iron  wire  tinned  over,  but 
these  should  be  rejected  as  unfit  for  use,  for  the  moisture  will  cause  the  wire  to  rust, 
which  vrill  then  soon  become  broken,  and  by  degrees  cut  through  the  India-rubber: 
a fracture  may  thus  be  caused  in  the  jnpe,  which  would  attcuded  with  serious 
consequences  to  the  diver,  if  it  occurred  while  he  was  at  the  bottom ; for  as  in  such  a 
case  the  a^r  thrown  into  the  pipe  would  escape  before  it  reached  him,  the  equilibrium 
of  pressure  would  be  destroyed,  and  the  surrounding  water  would  act  upon  his 
person  with  a pressure  due  to  the  depth  at  which  he  might  happen  to  be  working, 
or  at  a depth  of  90  feet,  to  three  atmospheres. 

Some  instances  of  this  have  actually  uocimrcd  where  the  body  has  been  as  it  were 
M squeezed  and  comprci>seil  by  the  weight  of  water,  that  the  blood  has  been  forcibly 
driven  into  the  vessels  of  the  head  and  neck,  causing  a state  rcseinhling  asph>'xia,  and 
disabling  the  diver  for  a month  or  six  weeks:  fortmialcly  none  of  these  cases,  though 
very  alarming,  have  terminated  fatally.f  To  guard  against  such  frightful  accidents, 
every  diving  apparatus  should  he  provided  with  a safety-valve  opening  downwards,  to 


* TheK  operation*  were  eonducted  by  Mr.  Love,  a very  able  nibmarine  Engineer,  wbo  baa  been 
employed  at  Gibraltar  iu  getting  up  a portion  of  the  Atuencan  frigate  MUrowri,  burned  io  that  bay 
in  the  year  IS43. 

t Two  private*  of  the  Royal  Sapper*  and  Miners  luffered  in  this  manner  in  the  year*  and 
IS49,  while  employed  under  Mejor-Gencral  Paaley  a*  divert  over  tbe  wreck  of  the  Rofst  Ororge,  at 
Spitbead.  Wliea  got  up  on  deck  they  were  inaeniible ; blood  waa  nuining  from  their  eara,  nose*, 
and  mouth  ; their  facca  and  neck*  were  swollen  and  discoloured,  and  a perfect  ma»  of  lividity. 
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be  screwed  on  between  the  end  of  the  pipe  and  the  helmet.  The  air  on  being  forced 
in  from  the  pomp  opens  the  valTe  and  allows  it  to  pass  into  the  dress;  but  on  this 
presinre  being  removed,  the  valve  closes  and  prevents  any  of  the  air  already  in  the 
dress  from  escaping  back  throagh  the  pipe,  and  the  quantity  of  air  thus  enclosed 
within  the  dress  would  l>e  quite  sufficient  to  support  life  for  several  minutes,  or  fur  a 
much  longer  time  than  would  be  required  to  haul  a man  up  from  the  bottom. 

The  air.pipes  are  made  in  lengths  of  from  30  to  40  feet,  with  union  screw  joints  to 
each,  so  that  they  may  be  screwed  up  without  twisting.  They  should  be  proved  from 
time  to  time  to  ascertain  that  they  arc  perfect  throughout,  by  closing  one  end  and 
forcing  in  air  from  the  other  by  the  air*pump  to  any  degree  of  condensation  that  may 
be  considered  necessary,  which  may  be  ascertained  by  a mercurial  guage  fitted  to  the 
pump. 

It  sbonld  be  remarked  that  diving  operations  may  be  carried  on  at  sea  during  half 
a gale  of  wind,  for  when  about  6 feet  below  the  surface  divers  feel  little  or  nothing 
of  the  motion  of  the  waves  above  them;  the  principal  inconvenience  they  have  to 
sustain  is  the  motion  of  the  vessel  above,  which  sometimes  prevents  their  signals  from 
being  properly  delivered,  and  jerks  their  ladder  up  and  down. 

Tlie  following  is  a list  of  the  articles  composing  Mr.  Siehe's  diving  apparatus : 

1.  A three-throw  forcing  air-pump,  with  apparatus  for  keeping  the  cylinders  cool, 

and  gear-work  in  a strong  wooden  chest,  with  iron  fly-wheel,  wrenches,  joints,  &c., 
complete. 

2.  Improved  diving  helmet,  with  strong  plate  glasses  and  brass  frames ; the  front  lens 

to  unscrew  and  head  to  screw  oft ; a brass  collar  and  screws  with  which  the  <lrcss 
is  futened  water-tight. 

3.  Three  patent  India-rubber  dresses  to  fit  the  helmet. 

4.  150  feet  of  patent  India-rubber  pipe,  4-inch  bore;  solid  sheet  of  India-rubber 

inside  and  outside;  with  brass  screwed  joints  and  two  extra  joints. 

5.  Six  Guernsey  frocks,  6 pairs  of  drawers,  6 pairs  of  stockings,  1 canvass  jacket, 

1 pair  of  canvass  over-alls,  1 pair  of  shoes  with  lead  soles. 

6.  Two  lead  weights,  1 chest  for  clothes,  1 basket  for  helmet,  1 knife  with  leather 

case  and  strop,  2 wonted  caps,  and  2 handkerchiefs,  a patent  life  or  breut  line. 
Price  of  the  above,  £ 160. 

Weight  of  diving  apparatus  worn  by  a diver 

Helmet  and  gorget 

tack  : 

Shoes 

Flannels  .... 

In^a-rubber  and  canvass  dress 

Weight  borne  by  a diver 1604 

With  respect  to  the  pay  of  the  divers, — 

At  Spithead  the  military  divers  of  the  Royal  and  E.  I.  Company’s  Sappers  and 
Miners  were  rated  in  three  classes,  according  to  their  skill  and  ability. 

».  d. 

The  1st  class  received  . • . 2 0 per  tide. 

2nd  „ ....  I 9 „ 

3rd  „ ....  1 6 „ 


lbs. 

23 
43 
40 

24 
104 
20 
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The  ntunber  of  tides  per  fUy  Ttried  from  2 to  3»  and  their  average  time  of  working 
was  2 hours. 

Thus,  taking  one  day  with  another,  the  divers  would  receive  per  day  as  follows : 


».  d. 

1st  class 5 0 

2nd  4 4 

3rd  3 9 


And  where  there  is  no  tide-work,  as  in  the  Mediterranean,  this  would  be  a good 
rate  of  daily  pay  for  milUary  divers : civilian  divers,  however,  would  expect  at  least 
double  this  rate,  or  even  more  j but  volunteers  may  always  be  found  among  soldiers, 
who  will  become  sufficiently  expert  in  the  course  of  a few  weeks. 

N.B.  The  above  rates  sre  exdosive  of  their  military  pay  or  * Subsistence.’ 


Ae/^eneet  fo  PlaUt. 

PUte  I. 

Rg.  1.  The  diver  in  his  dreu,  supposed  to  be  at  the  bottom  of  the  sea. 

A.  Air-|npe,  screwed  on  to  a nozzle  at  the  back  of  helmet,  confined  by  a belS 

round  the  waist,  and  led  up  under  the  left  arm  to  the  surface. 

B.  Breast  or  life-line  passed  under  the  arms,  partly  concealed  by  W,  the  front 

weight  of  about  43  tbs.,  with  a similar  one  at  the  back. 

K.  Knife  in  waist  belt,  used  for  cutting  away  any  thing  with  whi^  the  diver 

may  become  entangled. 

L.  Ladder  line,  to  lead  the  diver  back  to  his  Udder  after  having  travelled  over 

the  space  allowed  by  its  length. 

P.  Pricker,  about  4 feet  long,  for  probing  or  feeling  in.mud  or  soft  ground. 

S.  Shoes  with  lead  soles,  weighing  12  tbs.  each. 

Fig.  2.  Front  elevation  of  helmet,  with  the  upper  part  screwed  to  the  lower,  shew- 
ing  the  centre  drcuUr  lens,  to  unscrew  when  required. 

Fig.  3.  Buck  elevation  of  ditto,  shewing  the  nozzle  fin*  screvring  the  air-pipe,  and 
the  escape-valve  for  foul  air. 

Fig.  4.  Section  through  the  helmet,  shewing  the  branches  for  the  introduction  of 
fr%sh  air,  the  orifice  for  the  escape  of  foul  air,  and  the  screw  joint  for  connecting 
the  upper  and  lower  part. 

Figs.  5 and  6.  Plans  shewing  the  alternate  screw  joint  of  connection. 

Plate  II. 

Fig.  7.  Side  elevation  of  helmet. 

Fig.  8.  Plan  of  the  lower  part  of  helmet  inverted,  shewing  the  pads  for  the  should- 
ers, and  projecting  screws. 

Fig.  9.  Plan  of  the  top  of  the  cscapo-valve,  with  the  orifice  for  inserting  the  pin 
and  cover,  shewn  in  figs.  12  and  13. 

Fig.  10.  Side  elevation  of  cscapc-valvc,  shewing  the  circular  apertures  in  Uie  cover 
for  the  escape  of  the  foul  air. 

Fig.  11.  Section  through  the  seat  of  escape-valve,  shewing  the  perforated  cover 
screwed  down. 

Figs.  12  and  13.  Shewing  the  section  and  plan  of  pin  and  cover  of  escape-valve, 
with  the  spiral  spring  of  brass  wire  lying  on  the  cover. 

Fig.  14.  Tliurob-screw  and  plate  for  screwing  up  the  lower  part  of  the  dress. 
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rute  III. 

Figa.  1 and  2.  Front  and  tide  elevations  of  air*pump. 

«,  a,  a.  The  three  piston>rodt.  successively  raised  and  depressed  by  the  revo- 
lution of  the  cranks,  d,  d,  d,  on  the  horizontal  axle,  A B.  The  centre 
piston,  being  raised  to  the  top  of  its  cylinder,  shews  the  circular  orifice, 
b,  for  the  entrance  of  fresh  air. 
a',  a',  a\  Connecting  rods. 

c,  c,  e.  The  brass  cv  linders  within  the  copper  chamber,  E. 
f.  The  barrel  for  receiving  the  condensed  air  from  the  cylinders, 
jr.  Nozzle  at  end  of  ditto,  for  screwing  on  the  end  of  the  air-pipe,  the  other 
end  being  fixed  to  the  diver’s  helmet. 

A.  Suction-pump  for  drawing  up  cold  water  from  the  sea  by  the  flexible  pipe, 
t;  the  water  is  discharged  into  the  copper  chamber,  E,  by  the  metal 
pipe,  A;  vertical  motion  is  communicated  to  the  pump-rod,  m,  by  the 
eccentric  circle,  n. 

L Fly-wheel  at  end  of  axle. 

IMale  IV. 

Ttg.  3.  Plan  of  top  of  cylinder.  The  circular  holes  arc  for  fixing  a screw-wrench 
to  screw  the  cylinder  to  its  bed, 

Fig.  4.  Side  elevation  of  brass  cylinder,  o p represents  a leather  washer,  upon 
which  the  cylinder  is  screwed,  to  prevent  the  escape  of  the  condensed  air. 

Fig.'fi.  Plan  of  under  side  of  cylinder,  shewing  the  valve. 

Fig.  6.  Section  through  cylinder  and  part  of  baircl,  with  the  piston  drawn  up, 
shewing  its  valve,  and  the  valve  attached  to  the  bottom  of  cylinder,  h.  Orifice 
and  tube  for  the  entrance  of  fresh  air.  A,  A,  A.  Orifices  below  for  the  passage  of 
condensed  air  into  the  hairel.  This  section  represents  the  mode  of  screwing  the 
piston-rod  and  piston  to  each  other,  and  of  securing  the  pieces  of  leather  of 
which  the  piston  is  formed,  tr,  tr.  Section  of  a circular  wire  spring  which 
forces  the  under  leather  of  the  piston  against  the  cjiinder. 

I^g.  7.  Plan  or  horizontal  section  through  the  cylinder,  shewing  the  upper  side  of 
lower  valve. 

Fig.  8.  Side  elevation  of  piston,  and  part  of  rods. 

Fig.  9.  Section  through  the  metallic  (brass)  part  of  |nston,  with  the  pieces  of 
leather,  compocing  it,  removed : the  inner  screw  receives  the  piston-rod ; the 
outer  one  is  screwed  into  a brass  cap  or  plate  forming  the  top  of  tlie  piston. 

Fig.  10.  Plan  of  the  lower  part  of  the  piston,  shewing  the  under  side  of  valve. 


DRAINING  may  be  generally  oonaidered  thus : with  reference  to— 


A.  Military  purposes, 

B.  Sanatory  do. 

C.  Economic  do. 


as  (he  process  of  carrying  oflT  water  as  expeditiously  aa 
potuble;  in  opposition  to  arrangements  for  irrigation 
and  to  danu,  of  which  the  object  is  to  rttain  water 
and  all  control  over  its  application. — See  * Dam.^ 


These  may  be  further  subdivided  thus: 

A.  o.  Draining  an  inundation,  lake,  &c. 

„ b.  Diverting  the  conrSe  of  a river,  stream,  &c. 

„ e.  Draining  field-works. 

„ d.  Do.  the  ditches  and  quarries  of  permanent  works  whilst  in  executioD. 

„ e.  Do.  fortificalions,  as  complete. 

„ /.  Do.  unhealthy  positions. 
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B.  a.  Braining  unliealthy  districts. 

„ b.  Sewerage. 

C.  a.  Territorial.  Reclaiming  manhea,  fens,  bogs,  &e.,  for  enlargement  of 

territory  on  all  scales — from  that  executed  in  Holland,  for  hundreds  of 
square  miles— or  in  our  own  colonies  of  Berbice  and  Demcrara — down 
to  the  space  to  be  recovered  for  large  Govemraent  establishments,  or 
for  fortifications;  or  that  of  the  private  estate,  or  mere  plot,  to  be 
rendered  available  for  building  ground. 

„ b.  Agricultural.  Drying  up  the  above  descriptions  of  ground  to  afford  the  soil 
the  advantages  of  warmth ; of  opportunities  of  exposure  to  contact  vrith 
fertilizing  matters  (gaseous,  fluid,  and  solid);  and  of  killing  the  rank 
aquatic  plants  which  are  too  powerful  for  co-existence  with,  or  are 
otherwise  obnoxious  to,  those  which  it  is  desirable  to  coltivate. 

B and  C are  very  generally  connected  with  such  embankments  as  will  keep  out  the 
sea;  and  these  embankments  have,  usually,  such  sluices  as  admit  or  exclude  the  ex> 
tcmal  w'aters  at  pleasure. 

The  covering  in  of  drains,  or  leaving  them  open,  is  a question,  at  times,  of  neces- 
sity (as  generally  in  B) ; at  others,  of  economy, — the  decision  resting  on  the  balance 
of  profit  and  loss  between  the  value  of  the  unoccupied  suriMe  and  the  expenses  of 
covering ; and  in  other  cases  of  mere  convenience — as  in  the  more  expeditious  cases 
of  military  draining,  Ao.  Kb.,  where  nothing  else  could  be  gained  by  such  an  operation. 

All  that  concerns  this  part  of  the  work  will  be  A a.  A A c.  A^,  the  remainder 
Iwlonging  to  the  Second  Volume,  except  as  relative  to  * Sanatory  Precautions,* 
which  see. 

A a.  A b. — These  are  moat  likely  to  occur  in  fadUtating  siege  operations,  either  by 
depriving  the  enemy  the  means  of  flooding  the  approaches,  or  to  lay  open  an 
otherwise  inaccessible  front.  From  the  probable  nature  of  the  case,  the  measures 
to  be  adopted  will  most  likely  be  the  simplest  description,  though  in  deter- 
mining the  volume  and  course  of  the  stream,  care  should  be  taken,  if  possible,  to 
reserve  some  control  as  to  continuance ; and  to  calculate  eflfects  not  only  u to 
the  purpose  in  hand,  but  on  communications  in  general,  by  such  a body  of  water 
entering  a new  channel.  If  possible,  also,  the  excavating  parties  should  com- 
mence at  the  end  farthest  from  the  point  where  the  waters  are  to  be  let  out. 

The  * measure  * above  mentioned  is  the  determining  a new  channel  approaching, 
on  the  whole,  to  the  rtrugfat  line  AB  (flgs.  1,2),  by  which  the  contents  of  the 
lake,  &c.,  A (which  has  hitherto  received  all  the  waters  on  the  right  of  the  water- 
shed C C),  are  to  cross  that  line  C C,  and  join  the  new  course  B,  which  may  be  a gully, 
or  streamlet,  leading  to  quite  a difTerent  part  of  the  country. 

Now  it  by  no  means  follows  that  the  straight  line  A B will  be  the  best,  though, 
geometrically,  the  shortest.  Greater  facility  in  excavation,  less  amount  of  cutting, 
greater  siutability  of  ground  for  the  channel,  &c.,  &c.,  may  warrant  even  such  a 
deviation  as  A D B ; which  line  need  not  be  constantly  in  the  same  plane  with  A B 
(as  A G H IJ  B,  fig.  3) ; nor  always  on  a winding  course  inclined  to  the  horizon  at 
one  unvaried  angle  (as  A N'  M'  V B,  flg.  4), — but  so  regulated,  if  possible,  that  where 
(he  ground  is  not  homogeneous  as  to  the  consistence  of  its  material,  the  steepest  parts 
shall  be  where  the  rock  or  soil  is  hardest,  and  thus  meet  the  most  violent  action  with 
the  greatest  resistance.  Nevertheless,  the  best  course  will  generally  be  between  such 
limits  as  are  given  by  A B,  K*  B,  of  figures  3, 4,  respectively ; as,  though  much  latitude 
may  be  allowed  the  line  K D B,  fig.  2 in  plan,  very  little  can  be  admitted  in  section. 
— Vide  * Levelling.’ 
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Pig.  1.  Section  of  Rg.  2. 


Shewing  a line  A H I J R in  the  plane  W X Y Z ; which  line  Ttriei  in  inclination  at 
every  t>oint, between  O'’  and  ABO, the  angle  which  the  plane  W X Y Z tnakei  witli 
the  horizon ; being  0’  at  n II  n,  d J ^ i and  A B 0 at  1,  G. 


w 


Pig.  4.* 

Shewing  a line  k'  N'  M'  V B at  one  nniform  angle  ( A B 0)  with  the  horizon,  at  if 
given  by  the  edge  A N M L B of  the  triangolar  alip  paper  ABO,  folded  as  A'  B O'. 


* These  dUgnuiu  ire  sbo  of  prmt  imporUnce  in  Uriofc  out  Rwds.—  FMp  ' fUstd  Uaking.*  Is 
this  iMt  they  nuj  be  sppUed  to  severml  a^aeeat  tnd  consecutive  planes  dipplopin  venous  ditectiom ; 
but  in  (letenninma  water  Iract,  aU  tbcM  plaaet  can  only  dip  m ooe  general  direction  so  as  to  con* 
ttnue  tbc  course  downwards. 
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Ac.— This  can  never  I>e  very  extennve.  In  small  works,  where  the  object  is  to 
keep  the  interior  dry,  the  drains  may  consist  of  large  fascines,  A A (made  of 
branches  that  would  be  considered  rather  too  thick  for  ordinary  purposes),  let 
into  the  ground.  Should  this  be  insufficient  in  larger  works,  trenches  should  be 
cut,  and  filled  in  with  middling  sized  gravel,  or  small  nibble ; — this  is  called 
* Rubble  Draining.*  In  both  cases,  leading  from  the  lowest  point  of  the  space  to 
be  drained,  they  can  pass  through  the  rampart  into  the  ditch. 


Fig.  5. 


The  same  can  be  applied  to  draining  ditches,  but  then  the  latter  mode  is  most 
likely  to  be  in  requisition. 


k/. — This  is  mentioned  as  only  applicable  on  a small  scale  in  the  field:  where 
unhealthinesB  springs  from  the  dampness  of  the  ground,  it  is  more  likely  to  be 
increased  than  reduced,  in  the  first  Instance,  by  disturbing  the  soil ; especially 
if  there  is  much  decomposed  vegetable  matter  to  be  displaced.  The  excessive 
sickliness  at  Corfu  and  Ceylon  amongst  the  troops  whilst  new  roads  were  being 
cut  under  this  circumstance  is  decisive  as  to  * fact,*  whatever  may  be  the  the- 
ories as  to  the  cmise,  or  even  existence,  of  malaria. 

If  an  extensive  position,  likely  to  be  held  for  some  yean,  is  to  be  drained,  the 
troops  not  immediately  wanted  should  be  removed,  as  much  as  may  be,  during  the 
execution  of  the  work ; the  season  should  also  be  considered,  and  the  inhabitants  of 
the  country  should  be  employed  as  much  as  possible.  No  detailed  course  can  be 
prescribed  as  to  the  arrangement  of  the  drains,  but  it  is  probable  that  the  following 
sketch  of  what  U done  in  some  of  the  Irish  bogs  may  be  applicable  in  a general  way. 


MXMORANDA*  OF  THB  MSTHOD  OF  DRAINING  LAND  IN  PART  OF  THE  COONTT 
TIPPERARY. 

**  A general  course  for  the  water  having 
first  been  found, f the  levels  of  the  ground 
are  then  taken,  in  order  to  find  the  best 
position  for  the  main  drains,  for  which  ex- 
cavations averting  4 feet  in  depth  and  3 
feet  in  width  are  made : these  excavations 
are  then  built  in  with  dry  masonry  so  as  to 
leave  a water-course  1 foot  high  and  wi<le, 
covered  over  with  rough  flagging  or  other 
stone ; they  are  then  filled  in  further  with 
loose  stones,  and  covered  with  earth : these 
drains  are  sometimes  6 feet  below  the  sur- 

* Br  Cspt.  J.  Prc«th,  R.  E. 

t vhten  it  U uot  intended  U>  change  the  water-thed,  tkii  " general  coone  will  be  often  already 
decided  by  the  old  natural  vater-courMa,  which  may  be,  in  moat  inatancca,  mnrh  improml  by 
clearing  and  deepening  in  placet,  ao  at  to  a/rproji'me/e  to  the  line  A B,  in  Ag».  I,  S.  But  if  it  be 
desired  to  alter  the  water.ahed,— aafor  inttaneefrom  a lake  on  one  aide  to  a river  on  the  other,  — then 
a new  channal  mutt  be  provided,  at  ahewn  in  the  paragraph  to  which  figa.  1,  2 refer.— B.  J.  N. 


Fig.  6.— Main  dnun. 
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fiice  of  the  groand^  and,  where  there  is  moefa  wtter,  the  dimensioiis  are  increased 

to  r 6"  * V 4". 

“ For  the  smaHer  dnins,  excaTations  are  made  2 feet  6 inches  to  3 feet  deep, 
and  10  inches  to  1 foot  wide;  at  the  bottom  of 
them  stones  are  placed  with  the  edges  leaning  against 
each  other,  so  as  to  form  an  arched  way  for  the 
water  to  ran  throogh,  and  they  are  filled  in,  to 
within  about  1 foot  from  the  sorfsce,  wHh  loose 
stones,  broken  to  about  3 inches  cube. 

**  These  drains  are  placed  in  ordinary  ground  about 
18  feet  apart,  but  in  very  wet  gronnd  not  more  than 
15  feet,  snffident  fall  being  given  to  prevent  the  water  from  lodging  in  them : they 
are  led  into  the  main  drains  as  shewn  below. 


Fig.  8.—Sectk>n  through  a 5,  fig.  9. 


Fig.  9. 


Fig.  7’ — SauUer  drain. 


4 It.  to  an  is«k. 


**  The  expense  and  mode  of  operation  will  of  course  vary  according  to  the  descrip- 
tion of  country,  the  system  shewn  above  being  adopted  in  ground  where  there  is  a 
supply  of  stone  raised  in  the  excavations,  which  is  nearly  sufficient  for  filling  in  the 
drains."  R.  J.  N. 


E. 

ELECTRICITY — as  in  various  degrees  called  into  existence  on  any  change  in 
the  mechanical  or  chemical  constitution  of  bodies : and  the  object  of  all  electric 
apparatus  (other  than  thoae  for  scientific  investigation)  is  to  oitam  control  over  its 
direction  when  developed  by  natural  causes,  or  over  its  action  when  produced 
artificially. 
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Ashr  u military  purpose*  are  at  present  concerned,  we  have  four  principal  sub* 
jects  of  application  for  what  practical  knowled^  is  available  on  this  bead. 

1.  The  Lightning  Conductor. 

2.  The  Electrotype. 

3.  The  Explosion  of  Mines. 

4.  The  Electric  Telegraph,  as  associated  with  rulroads  considered  as  military 

communications. 

In  No.  1,  the  object  is  to  permit  a free  neutralization  of  the  electric  forces,  and 
thus,  as  it  were,  to  afford  a ready  outlet  to  a violent  agency  that  may,do  mischief  to 
an  indefinite  amount,  if  not  provided  with  such  means  of  escape, — in  short,  **  to  make 
a bridge  of  gold  for  a fl}ing  enemy,**  though  it  will  be  shewn  shortly  that  gold  is  no 
longer  considered  the  best  material  for  that  purpose. 

In  Nos.  2,  3,  4,  the  intention  is  to  apply  to  the  work  intended  for  it  this  same 
power  when  created  and  accumulated  to  any  desired  extent  by  apparatus  for  effecting 
the  changes  before  mentioned  in  either  the  mechanical  or  chemical  constitution  of 
certain  boches. 


LIGHTNING  CONDUCTORS. 

The  following  notices  are  intended  to  embody  such  principles  aa  are  involved  in 
arrangements  for  lightning  conductors.  The  practical  parts  have  been  abridged  from 
Harris*s  different  works,  especially  that  on  Thunder-storms ; though,  respecting  any 
difference  there  may  be  l>etween  the  more  theoretical  portions  of  the  subjoined  and 
his,  it  is  to  be  observed,  that  in  arguing  on  the  general  development  of  electricity, 
that  distinguished  author's  reasoning  is  built  on  the  Leyden  hypothesis  of  opposed 
surfaces. 

The  distinction  between  'Conductors*  and  'Non-Conductors*  is  arbitrary;  and 
the  line  of  conduction  in  all  bodies  may  be  considered  to  lie  along  the  polarized 
moleculce  composing  that  line, — whether  we  refer  to  metals  as  so-called  ' Conductors,* 
or  to  the  air  as  an  assumed  'Non-Conductor:*  in  both  the  electric  action  passes 
from  atom  to  atom  along  the  course  taken,  though  with  far  greater  rapidity  in  the 
one  case  than  in  the  other.  In  this  view  of  the  atmospheric  particles  forming  lines 
and  (thence  as  connected  laterally  in  mass)  apaett  of  conduction,  it  is  considered  that 
electricity  is  being  perpetually  evolved  from  the  earth  (as  from  a huge  electric 
machine)  by  the  incessant  changes  io  the  mechanical  as  well  as  chemical  condition  of 
its  constituents;  such  changes,  for  instance,  as  those  accompanying  variations  of 
temperature  produced  by  the  enormous  extent  of  evaporation  * from  the  land  and 
fresh  water,  as  well  as  from  the  ocean, t — by  the  absorption  and  re-irradiation  of 
solar  heat ; by  the  escape  of  central  beat ; or  by  the  decompoaiiion  and  reoompoaition 
perpetually  in  progress  over  the  face  of  the  earth,  of  all  descriptions,  from  slow 
putrescence  to  rapid  combustion,  &c.,  &c., — all  of  which  are,  more  or  less,  associated 
with  changes  in  electric  condition. 

This  excited  electric  condition  of  the  gaseous  or  other  volatile  bodies  thus  released 
in  their  course  upwards  through  and  mixed  with  the  atmosphere,  cannot  but  disturb  the 
electric  equilibrium  of  its  particles  inductively ; and  this  action  continues  till  the  process 
reaches  the  nebulous  matters  consisting  of  these  vapours,  &c.,  condensed  into  clouds 


* It  is  light  Ui  ebierve,  that  this  direct  evolution  of  electric  action  bj  eraporatioo  U is  aome 
degree  a contested  point. 

t The  evaporation  nf  sea  water  produces  a greater  degree  of  clectlical  eacitemeut  thau  that  of 
fresh  water.— Kaoc's  ‘ ElcmcnU  of  Chemiatrv,’  p.  2CJ. 
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b)'  a change  of  temperature  which  (Ictemiines  the  existence  of  electric  * matter ' in  a 
fonu  of  palpable  activity:  and  when  these  charged  masses  approach  each  other,  cither 
by  electric  attraction,  or  by  the  motion  ct  air  currents  or  otlmr  causes — then  the 
restitution  of  the  integral  and  original  state  of  the  electricity  question  takes  place ; 
the  action  of  which,  when  of  a destructive  character,  appears  and  tenuinates  violently, 
along  and  at  the  end  of  the  chain  of  intermediate  pularued  atoms  of  air,  &c.,  in  the 
forms  of  sheet  lightning,  forked  lightning,  or  as  the  hrc-bail  or  ‘ thunderbolt/  When 
of  a harmless  description,  it  will  be  as  the  *^ow  discharge’*  (fo  a point) — as  the 
* brush  discharge  ’ (Jrvm  a point),  or  as  the  ‘ summer  lightning,’  wluch  conhnes  its 
activity'  within  the  prednets  of  the  cloud; — these  two  groups  comprising  all  the 
known  varieties  of  lightning. 

Although  the  greater  conducting  power  of  metals  is  thus  considered  as  only  a more 
intense  and  rapid  form  of  induction, — and  relative  as  the  expressions  'conductor’  and 
‘non-conductor’  are, — yet  the  diflTerence  of  those  powers  in  certain  IxMlies  is 
enormous;  that  of  iron,  for  instance,  being  estimated  at  400,000,000  times  greater 
than  that  of  water. 

The  following  Table  gives  in  an  approximate  way  the  order  of  precedence  in 
conductive  power. 


TABLE  I.t 


C^onductors. 

Non-Conduetort  or  Insulaton. 

f All  known  metals. 

rice  at  O'’  of  Fahrenheit. 

WfU-bunieU  charcoal. 

Dried  vegetable  substances. 

Plumbago. 

*1: 

Dried  animal  substances,  generally. 

Burning  gaseous  matter,  as  flame. 

Parchment,  leather,  feathers. 

5 

Smoke. 

<n 

Baked  wood. 

Concentrated  acids, 
r Dilute  adds. 

is 

Oils  and  fattv  substances. 
.Silk. 

z 

Saline  fluids. 

fPur  and  liair. 

’c 

Lrviiig  animals. 

Dry  gases,  including  air. 

Living  vegetables. 

Pure  steam  of  high  elastidty. 

g 

Wood,  in  its  ordintrv  state. 

1 

GUm  and  all  ritrefactions. 

JS 

Snow,  and  ice  from  32'"  to  0'^. 

Diamond  and  tnuisparent  gems. 

Water. 

Talc. 

r Aqueous  vapour. 

0 

Amlwr. 

Z 

Common  earth  and  stone. 

All  resins  and  resinous  bodies. 

•n 

Dry  chalk  and  lime. 

Brimstone. 

s.- 

B 

Mt^le  and  porcelain. 
Paper. 

Alkaline  matter. 

LsheU-lac. 

The  ratios  of  heat  evolved,  and  of  those  of  conducting  power,  are  shewn  as  follows. 


TABLE  II. ♦ 

Flest  evolred.  Conducting  power. 

Silver 6 120 

Copper  6 120 

Cold 9 SO 

Zinc 18  40 

Platinum 30  24 

Iron 30  24 

Tin 36  20 

Lead 72  12 


• ‘(!oniaxanU ‘ St.  Elmo’s  fires,'  tie. 
t From  Harris  on  Tbunder-stomis. 

X As  given  in  Kane’s  ‘ Elements  of  Chemistry.' 
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Hence  it  it  unnecesuiy  to  use  gold  or  lilver,  ti  bu  been  suggested  in  former  times ; 
the  power  of  copper  being  equ&l  to  that  of  the  latter,  and  superior  to  that  of  the  former. 

As  concerns  the  extent  of  electric  action  always  in  existence,  Faraday  asserts  that 
there  is  electricity  enough  eTolred  in  the  decomposition  of  a single  drop  of  water  to 
form  a flash  of  lightning:  and  with  reference  to  the  rapidity  with  which  it  passes, 
Wheatstone  (with  an  apparatus  that  enabled  him  to  measure  time  to  the  * 

second)  determines  the  progress  of  accumulated  electricity  as  at  times  576,000  miles 
per  second,  that  of  light  being  195,000  miles.* 

The  electric  * fluid ' will  inTariably  ttlect  for  itself  the  line  of  shortest  conduction 
offered  by  the  best  conducton  at  all  near  its  course  in  a building,  ship,  &c. : the  fol- 
lowing diagrams  from  an  original  experiment  by  Harris  illustrate  this  principle  fully. 

Fig.  A.  Fig.  B. 


Figs.  A,  B. 

The  shaded  part  shews  the 
direct  track  (a  a)  taken  by 
the  electric  fluid  along  a line 
of  metallic  condnction,  dis- 
regarding every  thing  but 
its  own  course.  Fig.  A may 
represent  the  conducting 
masses  in  a building.  Fig. 
B,  the  passage  of  the  fluid 
across  the  bight  of  a wire- 
rope,  or  of  a chain. 


Hence  the  principal  danger  in  using  chmn  or  wire  conductors  in  the  upper  roasts 
of  shipping,  as  when  these  last  are  lowered  they  are  apt  to  leave  the  chain  or  wire- 
rope  hanging  loosely ; and  when  handling  this  as  a bight,  the  seaman’s  body  becomes 
the  shortest  course  (o'o',  fig.  B)  for  the  electric  action,  on  the  very  same  principle  that 
a metallic  rod-conductor  of  proper  dimensions  may  be  passed  through  a barrel  of 
gunpowder  with  perfect  safety,  though  a chain  would  ignite  it  at  once. 


* Aeeordtog  to  Stravc’i  IsUsi  icsesrciici,  lOS,07t  inUet.'’—  Koimot,  p.  lOs. 
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The  expressions  of  the  most  important  electric  Uws  concerning  the  subjects  of  this 
Paper,  as  (lctermine<l  ejyerimeiUaUy,*  are  as  follows;  where 
C represents  conducting  power. 

D „ distance  between  two  opposed  surfaces. 

P „ attractive  force  between  two  surfaces  so  opposed. 

H heatiug  powers,  referring  to  solidity  and  transverse  section. 

L „ length  of  conduction. 

Q „ quantity  of  electricity  in  the  charge. 

S „ surface  over  which  Q is  spread. 

The  Attractive  Force  between  two  oppoted  surfaces  varies — 


If  between  a charged 
and  a neutral  free 
conductor, 


directly,  as  the  square  of  the  quantity  of 
electricity, 

inversely,  as  the  square  of  the  distance, 

„ as  the  square  of  the  surface, 


or 

F a Q- 


Px 


1 


If  between  an  wi- 
changeable  positive 
and  native  surface, 


{directly,  as  the  square  of  the  quantity  of'] 
electricity,  i 

inversely,  as  the  distance,  J 


or 

PxQ9x  I 
D 


The  Conilucting  Powers  of  different  rods  of  the  ume  metal  vary  therefore — 
in  a higher  ratio  (apparently)  than  as  the  *] 
surfaces,  though  they  arc  not  asserted  [ 
to  do  so  as  the  squares, 

They  vary  inversely  as  the  length ; and  directly  as  the  square 
of  the  diameter  of  the  solid  rod. 


CxSVt 


Cxix 

L 


Tlie  Heating  Effect  (referring  to  solidity)  varies^ 

directly,  as  the  square  of  the  quantity 
of  electricity, 

iirversely,  as  the  area  of  the  transverse  > 
8>ection, 

„ as  the  length  of  conduction, 


or 

H(xQ»oc_L 

area 

* of  section 


/or-  » \ 

\ diameter’/ 


X 


L 


HeffTtmett. 
Table  II. 

Figa.  I,S,S. 

Fifs.  i.a.s. 

C X 32? 

H X 

I 


APPLICATION  OP  Till  PRICIDINO,  AND  OP  8VCH  INFORMATION  A8  IXPIRIRNCI 
HAS  UtTHCRTO  SUPPLIED. 

Copper  is  the  best  conductor : the  rods  should  not  be  less  tlian  I inch  diameter, 
if  solid ; | inch  is  preferable,  and  generally  ample.  If  hollow,  may  be  from  1 to  2 
inches  in  diameter,  and  about  ^ inch  thick.— figs.  1,  2,  3,  Plate  I. 

If  iron  rods  be  used,  they  should  not  be  less  than  f inch  (hameter  when  solid : if 
hollow,  not  less  than  2 inches  diameter  and  ^ inch  thick,  and  jointed  as  in  figs. 
1,  2, 3,  Plate  I. — By  B.  0.,  24th  July,  1829,^*  " Solid  iron  rods  diameter, — top 

of  copper, — tipped  with  gold.” 

The  Hollow  Conductor  (if  sufficiently  thick  for  stability)  is  better  than  the  solid  rod 
of  equal  length  and  weight,  because  the  metal  should  display  as  much  surface  (in 
lateral  dimensions)  as  possible  consistently  with  strength, $ to  reduce  the  iutensity 
of  action  on  surface,  and  heating  effect  in  transverse  sectional  area ; but  unnecessary 
length  should  be  avoided. 


* The  writer  of  these  ooticcs  hts  been  irstifled,  tbroupb  the  kindoeM  of  hia  friend  Mr.  W.  Snow 
Htrria,  with  a ri|fat  of  the  experiments  on  which  the  most  important  of  the  above  fonnolse  were 
deduced : it  ia  difficult  to  eooceire  anjr  luch  dcmonaUatkms  more  interesting,  or  more  rigid,  than 
were  afforded  bj  this  accomplished  experimentalist. 

t AU  the  formula  except  this  are  taken  from  Harris  on  Tbunder>stonns,  or  from  his  Paper  on  the 
Laws  of  Klectridty,  Phil.  Trans.  1830. 

X to  remote  colonies,  sufficiently  good  workmanship  cannot  always  be  commanded  for  the  tubular 
comlurtov  t the  solid  one  requires  no  akiU  beyond  that  of  a common  blaeksmitb. 


Digitized  by  Google 


374 


ELECTRICITY. 
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r^g.4. 


DiAgnm  B. 


Cat  S57 

C cx  L 

L 

H OC  Q3  K J. 


Fig.  $. 


The  conductor  should  inrolTe  in  its  course  the  principal  detached  masses  of  metal 
in  or  on  the  actual  walls  and  framing  of  the  building  or  ship : if  not  allowed  tliis 
course  freely,  it  will  be  apt  to  take  it  in  a summary  and  violent  manner. 

It  should  be  placed  as  close  as  possible  to  the  walls,  dec.,  which  are  to  be  defended, 
— not  at  a distance  from  them ; and  should  be  carried  down  at  once  directly  into  the 
ground ; and  when  below  the  surface,  it  should  then  divide  into  two  or  more  pointed 
branches  (nan,  lig.  4)  slanting  away  from  the  building.  If  circunutances  permit, 
the  lower  end  should  pass  into  a well,  or  a stream,  or  a drain,*  or  at  all  events  into 
earth  that  can  generally  be  kept  moist  from  any  neighbouring  gutter.  It  is  a useless 
precaution  to  pass  conductors  through  glass  linings  and  holdfasts,  as  has  been  recom- 
mciided,  since  the  lightning  will  always  take  the  direct  course  down  the  rod  until 
intemipted;  on  which  last  account — 

Chiun  conductors  are  very  inferior  to  those  of  rod,  being  a series  of  intemipted 
conductions  from  which  the  lightning  is  ready  to  turn  uide  at  any  point  of  contact 
of  the  links, — provided  that  at  such  point  a freer  and  easier  line  of  conduction  be 
offered  by  some  neighbouring  body  than  what  the  chain  itself  affords. 

The  conductor  should  be  attached  to  the  most  prominent  points  of  the  building 
(fig.  5) : if  its  length  be  very  considerable,  its  tranverse  dimensions  must  be  increased ; 
and  in  doing  this,  the  provision  for  a sufficient  conducting  surface  insures  that  for 
the  heating  effect. 

In  ornamental  buildings,  such  as  honorarv'  columns,  &c.,  for  the  sake  of  appearance, 
the  conductor  may  pass  down  withinside ; it  must,  however,  be  Annly  Axed,  and  the 
line  of  conduction  made  and  kept  complete  and  undisturbed. 

lu  extensive  ranges  of  buildings,  all  the  roost  prominent  points  should  have  long- 
pointed  rods  projecting  freely  into  the  air,  at  least  4 or  5 feet  above  the  building ; and 
the  larger  the  range  the  higher  they  should  be.  Fig.  5. 

It  does  not  appear  that  any  single  conductor  hitherto  made  can  insure  beyond  a 
horizontal  radios  of  40  feet : hence,  in  practice,  less  should  be  taken ; though  a wider 
range  may  be  allowed  if  the  roofs  be  of  zinc,  lead,  copper,  or  any  other  metal  in 
trelUconneetfd  sheets;  or  if  the  ridges  and  hips  only  he  thus  guarded,  and  the  whole 
well  joined  to  the  conductor,  and  to  iron  gutters  and  pipes,  now  commonly  used,  and 
a free  passage  be  provided  to  the  ground  at  different  places.  The  points  of  contact 
must  be  numerous  to  reiluce  the  heating  effect  (or  chance  of  Are)  at  such  points,  as 
the  whole  electric  action  will  condense  there,  having  still  to  pass  through  them  on 
its  way  down.  There  is  no  reason  why  lightning  conductors  should  not  be  painted 
or  lacquered. 

In  addition  to  the  diagrams  given  in  Ags.  1-3  (Plate  1.),  shewing  the  construction 
of  hollow  conducton  for  buildings, — those  for  the  protection  of  shipping,  Ags.  $-9, 
are  likewise  noticed,  as  probably  providing  for  the  roost  complicated  cases  that  are 
likely  to  occur  in  the  most  extreme  cases  on  land, — as  in  the  case  of  dag-staffs  with 
tops,  Acc.,  Acc. 

Plate  I. 

Pig.  1.  The  mode  of  joining  two  lengths  of  copper  tube  (a,  by  means  of  a double 
screw  (c)  vrith  a shouldered  collar  (</). 

Fig.  2.  Tlie  staple  (n),  by  w hich  the  conductor  is  supported  at  the  joints  and  Axed 
to  the  wall. 

* By  B.  O.,  ISUi  March,  1840,  . '*  Covered  ewtem.  are  to  be  preferred  to  open  trencbc.  aa 

being  Im  liable  to  evaporation; — that  there  be  a maa-hole;  and  that  all  Storekeepers,  Barrack- 
klMter.,  or  other,  in  charge  of  hailding.  with  coDductora,  do  hy  weekly  or  daily  iaspectioa  aKcriain 
that  the  cutenu  arc  kept  full ; for  which  they  will  >tt  held  rr*pomihle." 
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Fig.  3.  The  head  of  the  coiiduetor. 

Fig.  i.  Conductor  coioplete.  ithewing  the  lower  tcrmuiatioit  (a,  a,  a),  ai  buried  in 
the  ground,  or  recdvctl  in  water. 

Kg.  5.  Application  of  conductors ; — the  points  a,  6,  e,  d,  e,  &c.,  connected  bj 
Itands  of  metal  fen,  dt,  eh,  &c.,)  into  one  general  whole. 

Pig.  6.  Ships*  conductors,  consisting  of  two  stripes  of  sheet  copper,  from  1*5  to  5 
inches  wide,  and  from  i to  inch  thick,  in  lengths  of  4 feet.  They  are 
let  double  into  a groove  in  the  maat,  so  as  to  insure  continuity  of  con- 
duction by  breaking  joint,  as  shewn  in  the  figure : these  stripes  are 
kept  in  thorough  contact,  and  are  secured  to  the  mast  hy  copper  nails, 
6 inches  apart,  in  the  drilled  and  countersunk  holes  (e,  a).  The  upper 
surface  of  the  upper  piece  (A,  A)  is  slightly  rounded  so  as  to  conform  to 
the  surface  of  the  mast  in  transverse  section. 

Pig.  7.  " The  rap  (a  b)  and  the  hole  (f()  through  which  the  moveable  mast  (ex)  slides, 
are  furnished  with  similar  plates;  these  are  led  irom  the  square  hole  at 
a,  by  which  the  cap  (a  fi)  is  fixed  to  the  head  of  the  mast  (D),  into  the  round 
hole  at  b\  and  there  is  a lining  of  copper  in  this  port  of  the  hole  next  to 
the  conductor  at  b,  by  wliich  the  metallic  line  is  continued  to  the  next 
mast  (D).” 

Figs.  8,  9.  **  The  bolts,  (a,  b,  c,  d,  e,/,)  passing  through  the  ship,  and  in  which  the 
general  line  of  conduction  terminates,  arc  clenched  upon  metallic  rings 
and  plates,  in  connection  with  the  copper  sheathing;  and  there  are  ad- 
ditional bands  (mn,  fig.  8)  leading  from  the  fore-mast  and  mizen-mast 
directly  to  the  stem  or  stem  under  the  decks;  other  bands  (ffh,  fig.  9) 
traverse  the  beams,  and  they  all  terminate  in  the  sea  by  bolts  clenched 
on  the  copper  sheathing."'^'*  Fig.  9 is  a section  suited  to  the  beams 
abaft  each  mast." 


Memorandum  q/*  damage  done  (o  one  pf  the  Totrert  on  the  Coast  of  Ireland, 
13M  March,  1844. 

The  truck  of  the  flag-staff  was  destroyed, — the  rest  left  uninjured ; the  a.shlar 
masonry  at  the  foot  of  it  (W)  a good  deal  shaken. 
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From  W the  electric  matter  forked  right  and  leR,  diiturbing  the  iron  racer  (4 
inches  broad  x thick)  at  X,  and  at  C breaking  out  a fragment  weighing  about 
4 tbs.,  which  it  hurled  over  the  parapet  (4  feet  high)  to  a distance  of  about  50  yards 
in  ^nt.  All  this  was  done  to  find  a passage  for  itself  through  the  stone  banquette 
(18  inches  high)  on  which  the  racer  lies,  to  the  mouth  of  the  lead  water  .pipe  at  the 
foot  of  this  banquette,  just  under  C, — and  destroying  the  intermediate  masonry  in  so 
doing. 

From  C the  discharge  followed  the  large  leaden  pipe  (C  B A,  3 inches  diameter)  to 
A,  where  it  projected  over  the  tank  (D),  but  without  touching  it ; — thus  isolated,  at  A 
the  pipe  was  burst:  no  further  trace  of  electric  action  could  be  discovered, — though, 
from  the  condition  to  which  the  pipe  was  reduced,  it  was  a happy  circumstance  that 
the  lightning  avoided  the  magazine  at  E,  towards  which  there  was  no  very  obvious 
reason  why  it  did  not  turn. 

N.  B.  Proper  conductors  have  been  since  fixed,  and  in  connection  with  the  prin- 
cipal metallic  masses.  K.  J.  N. 


ELECTROTYPE.* 

An  application  of  voltaic  electricity  to  the  art  of  copying,  is  a branch  of  the  larger 
subject  wliich  embraces  the  art  of  working  in  metals  by  voltaic  electricity,  aptly 
termed  Electro-Metallurgy  by  Mr.  Sruee,  to  whose  researches,  and  those  of  Professor 
Orove,  the  subject  is  greatly  indebted  for  the  rank  it  holds. 

Electrotv-pe — copies  by  precipitating  metals  from  solution,  either  upon  the  object  to 
be  copied,  forming  a coating  over  it,  which  when  removed  is  of  course  a matrix  or 
mould ; — into  which  metal  is  again  thrown  from  solution,  and  becomes  a duplicate  or 
copy  of  the  original or  by  precipitating  the  metal  into  a mould  formed  by  any 
other  means. 

Metallic  substances  are  most  easily  copied,  because  from  their  conducting  powers 
they  become  part  of  the  voltaic  circtiit ; but  other  subjects,  as  busts,  vases,  or  casts 
of  any  kind,  or  fossils,  or  objects  of  natural  liistory,  may  readily  be  made  recipients 
of  the  deposit,  by  coating  them  with  some  conducting  substance. 

APPARATUS. 

It  would  be  impracticable  vrithin  the  limits  of  this  Paper  to  detail  the  various 
kinds  of  batteries,  or  arrangements,  or  forms  of  plates ; they  are  described  in  nu- 
merous works  of  easy  access, f and  have  1>eeD  varied  at  the  discretion,  almost  the  fancy, 
of  the  operator.  It  is  sufficient  to  say  that  the  battery  known  as  Daniell's  has  the 
greatest  constancy  of  action,  and  that  Grove’s  affords  the  greatest  intensity : but 
ynantity,  which  is  the  element  most  required  in  the  operations  of  electro-metallurgy, 
is  most  advantageously  procured  when  working  on  the  large  scale,  from  the  construc- 
tion pro])oscd  Ijy  Mr.  Smee,  because  quantity  bears  a direct  relation  to  the  extent  of 


* Bj  Csptsin  Lsrconi,  R.  R. 

t Among  which  msj  be  eftpecudiy  mentionect  Ksoc'i  ‘ElemenU  of  Chemistry,’  PsnielTs 
CbeminU  Philosophy,'  Smec's  ‘ Electro- Metallurgy, ’ and  a very  roodeat  little  work,  Walker  oa 
Eleetrot)*pc  Manipulation,’  together  with  occasional  Papers  in  Scientifle  periodicals, 
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surface  in  the  plates ; and  Mr.  Smee’g  dispenses  with  the  interior  porous  vessel,  which 
cannot  conveniently  be  procured  or  used  of  a large  size.  This  battery  is  besides 
remarkable  for  its  simplicity  of  construction  and  applii’atiou ; and  though  it  has 
not  the  constancy  of  Daniell's,  or  the  energy  of  Grove’s,  it  may  be  kept  in  active 
operation  for  a considerable  time,  when  supplied  with  a sufficiency  of  add.  For* 
although  quantity  is  the  most  important  property  in  electro-metallurgy,  all  are  con- 
cerned in  the  successful  practice  of  it : and  all  the  batteries  may  be  greatly  modified 
in  tbeir  effects,  by  the  nature,  strength,  and  temperature  of  the  solution  from  which 
the  deposit  is  to  take  place,  as  well  as  of  that  which  excites  the  battery ; the  size  of 
the  plates,  the  size,  and  even  the  form,  of  the  object  to  be  copied,  u well  as  the 
length  of  wire  through  which  the  circuit  is  to  be  made.  By  different  combinations 
of  these  elements,  valuable  results  may  be  obtained  from  any  of  them;  Mr.  Smee 
states,  in  fact,  that  with  any  sized  negative  plate,  with  any  amount  of  salt  in  solution, 
with  any  sized  battery,  and  at  any  temperature,  we  can  obtain  the  reduction  of  any 
metal,  in  any  state  we  please.  The  operator,  therefore,  must  not  expect  to  find  any 
one  process  suitable  to  every  application  of  electrotype,  but  making  himself  master  of 
the  prindplea  which  are  common  to  all,  must  apply  to  the  best  advantage  the  means 
which  drcumstances  place  at  his  disposal. 

The  fint  example  of  electro-metallic  deposit,  thougli  acddental,  points  indeed 
to  the  general  ciraimstances  necessary  for  its  production.  Professor  Daniel],  in  the 
course  of  his  ordinary  exi>eriments,  oliserved  that  the  copper  deposited  on  the  outer 
vessel  of  his  lottery,  from  the  dissolved  sulphate  which  fillnl  it,  contdned,  when 
removed,  an  exact  impression  of  various  minute  scratches  which  happened  to  be 
upon  the  vesseL  This  outer  vessel  was  itself  of  copper,  and  if  now,  instead  of  copper, 
we  make  the  vessel  of  glass,  or  porcelain,  or  protected  wood,  immerse  a piece  of 
copper  into  the  solution  of  sulphate,  and  connect  it  by  a wire  w*ith  the  zinc  within 
the  porous  tube,  the  deposit,  which  formerly  took  place  on  the  vessel,  will  take  place 
on  the  piece  of  copper,  and  produce  a mould,  which  bdng  removed,  and  itself  con- 
nected with  the  wire,  will  in  its  turn  receive  the  deposit,  that  deposit  becoming  a 
copy  of  the  ori^al ; the  strength  of  the  solution  being  maintained  by  adding  fresh 
crystals  of  the  sulphate  in  the  usual  way.  (See  fig.  1,  Plate  I.)  ^*hat  is  here 
described  of  copper  may  be  applied  to  the  deposit  of  any  other  metal,  either  upon 
metal,  or  upon  any  other  substance  properly  coated,  by  a due  arrangement  of  the 
solution,  and  of  the  plates : but  it  is  proposed  here  to  pursue  the  subject  chiefly  as  to 
copper,  as  most  generally  useful. 

It  may  here  also  be  said,  that  the  moulds  may  of  course  be  made  of  any  other 
substance,  if  more  convenient,  as  plaster,  or  any  soft  metal,  by  pressure  or  fusion. 
In  the  latter  case,  the  metal  must  be  one  which  will  not  be  acted  on  by  the  solution 
into  which  it  is  to  be  plunged.  In  the  case  of  plaster,  it  must  he  saturated  with  oil, 
or  coated  with  varnish,  and  all  such  non-conducting  substances  must  be  rendered 
conductors  by  a coating,  such  as  black  lead,  which  may  be  laid  carefully  on  by  a 
camel-hair  brush,  and  presents  a smooth  pobihed  surface.  A beautiful  coating  may 
also  be  given  to  some  minute  subjects  by  reducing  metal  from  a solution  chemically. 
This  is  pecubarly  applicable  to  deUcatc  membranes,  or  objects  which  will  not  bear 
even  the  brush.  A very  elegant  mode  of  accomplishing  this  has  been  introduced  and 
patented  by  Mr.  Parkes,  of  Birmingham,  thus  described  by  himself: 

**  A solution  of  phosphorus  is  prepared  by  adding  to  each  pound  of  that  substance 
15  fba.  of  the  bisulphurct  or  other  sulphuret  of  carbon,  and  then  thoroughly  agitating 
the  mixture.  This  solution  is  appUcable  to  various  uses,  and  amongst  others,  to 
obtaining  deposits  of  metal  upon  nou-metaUic  substances,  either  by  combining  it  with 
the  substances  on  which  it  is  to  he  deposited,  as  in  the  case  of  wax,  or  by  coating 
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the  surface  thereof.  Aoy  of  the  koowu  ]ircparations  of  m'ax  may  be  treated  in  this 
way;  but  the  one  preferred  is  composed  of  from  6 to  B oz.  of  the  solution,  5 lbs. 
of  wax,  and  SIbs.  of  deers’  suet,  melted  together  at  a low'  heat,  on  account  of  the 
inflamniBble  nature  of  the  jihosphonis.  The  article  formed  by  this  coraposition 
is  acted  u{>on  by  a solution  of  Bilter  or  gold,  in  the  manner  hereafter  described,  with 
respect  to  articles  which  have  )>een  coated  with  the  solution. 

“ If  the  solution  is  to  be  applied  to  the  surface  of  the  article,  an  addition  is  made 
to  it  of  1 ib,  of  wax  or  tallow,  1 pint  of  spirits  of  turpentine,  and  2 oz.  of  India* 
rubber,  dissolved  with  1 tb.  of  asphalte  in  bisulphuret  of  carlmn,  for  every  pound 
of  ph(»phorus  contained  in  the  solution:  the  wax  or  tallow  being  first  melted,  the 
solution  of  !ndia>ntbher  and  asphalte  is  stirred  in;  then  the  tun>eQtine,  and  after 
that  the  solution  of  phosphonts,  are  added.  The  solution  prepared  in  this  manner  is 
applie<l  to  the  surfaces  of  non>mctallic  substances,  such  as  wood,  flowers,  &c.,  by 
immersion  or  hru!>hing;  the  article  is  then  immeiwed  in  a dilute  solution  of  nitrate  of 
silver  or  chloride  of  gold:  in  a few  minutes  the  surface  is  covered  with  a fine  film  of 
metal,  sufficient  to  insure  a de|iosit  of  any  required  thickness,  on  the  article  being 
connected  with  any  of  the  electrical  apparatus  at  present  employed  for  coating  articles 
with  metal.  The  solution  intended  to  l>e  used  is  prepared  by  dissulring  4 oz.  of 
silver  in  nitric  acid,  and  afterwards  diluting  the  same  with  12  gallons  of  water;  the 
gold  solution  is  formed  by  dissolving  1 oz.  of  gold  in  nitro>muriatic  acid,  and  then 
diluting  it  with  10  gallons  of  water." 

It  is  remarkable  that  by  this  process  the  dc}>osit  over  every  ]>art  of  the  surface  is 
instantaneous,  in  this  respect  differing  materially  from  the  deposit  on  the  ordinary 
coating  of  black  lead,  wliich  is  gradual,  beginuiiig  at  ouc  or  more  points,  and  growing, 
as  it  were,  over  the  whole  surface. 

It  mu.st  also  he  remarked,  that  the  dci>ositcd  metal  commonly  peels  off  the  objects 
or  mould  with  great  facility,  from  the  film  of  air  which  always  adheres  to  it;  but  as 
it  is  sometimes  desirable  to  make  the  deposited  metal  adhere,  that  effect  uiay  for 
most  practical  purjMises  be  prcKluccd  by  washing  the  plate  with  a solution  of  caustic 
potash,  or  with  nitric  acid,  or  by  hcatiug  the  plate  and  plunging  it  in  that  state  into 
the  solution  or  into  water.  This,  however,  is  not  always  successful,  nor,  indeed,  is  it 
by  any  means  clear  that  the  presence  or  absence  of  air  is  the  cause  or  the  pro* 
veoti\*e  of  adhesion.  In  the  case  of  metals,  a perfect  mechanical  polish  would 
seem  to  be  sufficient  to  prevent  adhesion,  just  as  water  thrown  on  a highly  burnished 
plate  runs  off  again  without  wetting  it;  and  roughness,  when  pro<luccd  chemically, 
so  as  to  ex|x)se  the  cry-stalline  structure  of  the  metal,  will  no  doubt  cause  the 
deposit  to  adhere,  but  the  immersion  must  very  rapidly  fallow  the  chemical  rough* 
euing,  or  the  surface  will  become  oxydized.  A very  simple  mode  of  roughening 
is  by  merely  reversing  the  poles  of  the  battery  for  a few  minutes.  The  jx)wer  of 
separation,  however,  is  all-important,  and  it  has  not  been  deemed  sufficient  on  the 
large  plates  of  the  Ordnance  Survey  to  trust  to  their  ]>olish  alone.  The  mode 
adopted  is  to  clean  out  the  plate  thoroughly  with  oil,  ami  clean  off  all  the  oil  w hich 
can  be  removed  by  rubbing;  then  bnish  the  plate  carefully  with  bread,  which,  when 
removed  as  far  a.s  possible,  appears  still  to  leave  some  film  behind  it,  for  the  plate  is 
then  heated  and  a small  quantity  of  wax  applied,  which,  instead  of  spreading  with 
difficulty,  ffoiihes  readily  over  the  plate.  This  wax  is  then  removed  as  far  as  possible, 
the  plate  continuing  heated;  but  some  minute  quantity  would  appear  still  to  remain, 
probably  filling  the  inevitable  flaws  mid  roughnesses  which  exist  on  the  best  copper. 
Care  must  l>c  taken  not  to  touch  the  plate  after  it  is  cooled,  or  partial  adhesion  takes 
place  on  the  parts  touched.  There  is  no  portion  of  the  whole  process  of  electrotype 
which  reouircv  more  care  tlian  this.  Tor  want  of  attention  to  it,  or  the  application 
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of  improper  rne«n»,  many  persons  in  endeavouring  to  multiply  copies  have  entombed 
their  work  for  ever.  The  adhesion  ^hen  under  command,  however,  is  very  useful  for 
backing  plates  or  casts,  &c.;  and  lest  the  deposited  metal  grow  round  the  back  or 
edges  of  the  plate,  it  is  necessary  to  coat  those  parts  with  varnish  or  grease,  which 
prevents  the  deposit  taking  place. 

The  form  of  Daniell’s  battery  may  be  modided  when  it  is  more  convenient  to  place 
the  object  in  a horizontal  position  by  throwing  a {torous  diaphragm  horizontally  across 
a flat  box  instead  of  using  the  vertical  porous  tube,  or  in  various  other  ways  which 
will  occur  to  every  njKirator  in  the  course  of  his  work.  The  principle,  however, 
common  to  all  this  class  of  apjuiratus,  which  has  been  called  the  tingle  cell,  is,  that 
the  metal  is  precipitated  at  the  negative  pole  of  a simple  battery.  But  it  will  be 
found  that  in  whatever  way  a metallic  substance  can  be  rendered  negative,  so  that 
hydrogen  shall  be  evolved  at  It,  there  will  the  metal  l>e  precipitated.* 

We  may  therefore  use  any  battery  which  is  sufficient  to  decompose  acidulated 
water  between  platinum  poles,  and  it  will  be  found  that  metal  will  be  deposited  at 
the  negative.  Here  is  presented  an  immense  advantage.  We  can  separate  the 
battery*  from  the  decomposing  trough,  and  instead  of  replenishing  the  solution  by 
adding  crystals,  or  by  other  mecbanical  means,  wc  can  use  the  affinity  of  metals  for 
oxygen  to  etTect  their  decoin}>08itt0D ; and  for  the  positive  platinum  pole,  substitute 
a plate  of  the  metal  we  wish  to  preripltate,  i.e.  the  same  as  in  solution.  Then, 
as  the  metal  is  deposited  from  the  solution,  the  oxygen  and  acid  being  set  free,  will 
dissolve  the  positive  plate,  and  maintain  the  solution  of  the  same  strength.  (See 
fig.  2,  Plate  I.) 

The  form  of  the  precipitating  trough  must  depend  on  the  size  and  form  of  the 
object  to  be  copied;  the  solution,— on  the  metal  to  be  thrown  down.  The  battery 
may  vary  also,  always  remembering  that  quantity  is  more  concerned  in  electrotype 
operations  than  intensity.  The  intensity  wc  can  vary  hy  increasing  the  series,  by 
using  different  exciting  liquids  in  the  battery,  or  diminishing  the  distance  between 
the  plates  in  the  trough ; the  quantity,  by  changing  the  relative  size  of  the  plates  in 
the  battery,  by  joining  the  zincs  of  several  pairs,  or  by  increasing  the  strength  of  the 
battery  liquid.  When  the  u]K’rations  are  to  be  of  long  duration,  it  is  important  to 
adopt  the  arrangement  which  will  give  the  most  economical  amount  of  power.  This 
may  dso  lie  obtained  in  most  cases  from  a single  pair,  always  having  relation  to  the 
surface  intended  to  receive  the  deposit,  besides  which,  a certain  degree  of  density  or 
‘tension'  of  electricity  exterior  to  the  battery  would  appear  necessary;  but  it  may 
be  interfered  with  hy  the  resistance  of  the  solution,  liecausc  solutions,  like  metals,  are 
subject  to  variety  in  their  conducting  powers,  and  the  passage  of  the  current  may  be 
resisted  by  various  c8U!>es ; among  others,  by  the  distance  through  which  it  has  to 
|Miss,  the  nature,  the  strength,  and  the  tem|>erature  of  the  solution;  by  altering  the 
one  or  the  other  of  which,  the  resistance  may  therefore  be  dimhiished.  It  is  also 
to  be  remarked  in  reference  to  the  solution,  that  the  presence  of  metallic  particles  in 
the  solution,  such  as  sulphate  of  iron  adde<l  to  a weak  solution  of  sulphate  of  copper, 
for  example,  will  facilitate  the  deposit  of  copper. 


LAWS. 

It  is  desirable  to  explain  succinctly  the  laws  which  regulate  the  deposit  of  metals 


* It  rosy  here  bn  rrmarketl,  thst  for  convenience,  throughout  this  l^aprr  the  competition  of  the 
aalta  it  spoken  of  ss  formerly  understood,  not  ucordiog  to  the  never  theory,  by  which  sulphate  of 
copper,  for  example,  consists  sulphiinr  kcid  * oxygen  -f  rrpprr  instrxl  of  sulphuric  xcid  -4  oxide 
of  copper — the  practical  results  being,  for  the  present  purpose,  the  saiue. 
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from  tlivir  tmlution,  a due  knowledge  and  recoUectiou  of  which  will  guide  the 
operator  in  the  use  of  them,  as  a knowledge  of  the  principles  on  which  ha’tterics  and 
other  ap(»aratus  depend  will  guide  him  in  using  the  one  or  the  other.  Mr.  Smee  hat 
reduced  them  to  three. 

1st.  The  metals  arc  thrown  down  a*  a black  powder  when  the  ctiirent  of  electricity 
is  sufficiently  strong,  in  reference  to  the  strength  of  the  solution,  to  cause  hydrogen  to 
be  violently  evolved  from  the  negative  plate  of  the  decomposing  cell. 

2nd.  Tltcy  arc  thrown  down  m a crytiaUtne  state  when  there  is  no  evolution  of 
hydrogen,  and  no  tendency  to  it. 

3rd.  They  arc  thrown  down  in  a rtgulinc  state  (».e.  having  the  properties  of 
ductility  and  malleability)  when  hydrogen  is  on  the  point  of  being  evolved,  when 
the  minutest  quantity  of  gas  begins  to  appear  at  the  negative  plate. 

Here  then  we  require  the  combined  influences  of  quantit)'  and  intensity,  and  are 
guided  to  the  best  arrangements.  We  require  suflicicnt  strength  in  the  battery 
to  act  upon  and  dissolve  the  replenishing  plate.  Now  if  we  pa.ss  a large  quantity  of 
electricity  through  a weak  solution,  we  shall  have  the  metal  deposite<l  in  the  utmost 
stale  of  brittleness.  The  rev*erse  will  produce  large  crystals  of  the  utmost  hardness. 
The  principal  powers  of  change  wc  possess,  are,  the  size  of  the  battery,  the  strength 
of  the  solution,  the  arrangement  of  poles  in  the  decomposing  cell,  and  the  tem])crature 
of  the  solution. 

We  can  obtain  the  black  powder 

1st.  From  any  yteen  by  increaaing  the  intensity  and  quantity  of  the 

batteiy,  by  a series,  by  altering  the  size  of  the  negative  poles,  and  by  increasing  the 
temperature. 

2nd.  inih  any  me  qf  the  negative  plate,  by  increasing  the  intensity  and  quantity 
of  the  battery,  by  increasing  the  positive  electrode,  by  weakening  the  solution,  adding 
U)  Its  acid,  and  approximating  the  poles. 

3rd.  With  any  yiven  battery  sufficient  to  decompose  water,  by  diminishing  the 
size  of  the  negative  pole  and  increasing  the  positive,  by  ^proximatiug  the  poles,  or 
weakening  the  solution  with  dilute  acid. 

' We  can  obtain  the  metal  in  a crystalline  state 

1st.  With  any  given  eolution,  by  increasing  the  quantity  and  diminishing  the 
intensity  of  the  electricity,  by  increaaing  the  positive  and  dimimshing  the  nq;ative 
pole,  and  approximating  them. 

2nd.  With  any  given  negative  plate,  by  diminishing  the  intensity  of  the  battery, 
enlarging  its  size,  saturating  the  solution  with  the  salt,  enlarging  the  positive  plate, 
and  approximating  it  to  the  negative. 

3rd.  With  any  given  battery,  by  strengthening  the  solution,  diminishing  the 
negative  electrode,  increasing  the  positive,  and  approximating  them. 

Our  great  object,  however,  tu  dcctrotv'pc  Is  to  obtain  metal  in  the  reguline  state, 
i.e,  to  obtain  the  exact  point  of  evolution  of  the  hydrogen,  and  it  is  by  no  means  easy 
to  lay  down  any  general  rule.  If  it  be  too  abundant,  we  may  increase  the  negative 
pole  or  diminish  the  positive.  But  if  we  wish  to  have  the  poles  of  the  same  size, 
which  is  often  indispensable,  wc  may  rednee  the  size  of  the  battery  plates,  or 
weaken  its  evcitiug  arid.  Variation  in  the  distances  between  the  poles  will  also 
regulate  the  evolution  of  hydrogen  sufficiently  in  some  instances ; or  supposing  all 
these  impracticable  or  inconvenient,  we  may  keep  the  evolution  under  tolerable 
control,  merely  by  regulating  the  strength  of  the  metallic  solution,  and  the  quantity 
of  acid  it  contains.  The  following  experiment  exhibited  these  laws  in  a very  simple 
way.  K slip  of  copper  was  immersed  in  a tall  jar  having  a stratum  of  highly  aridu- 
latoil  sulphate  of  copper  at  the  bottom  (about  2 inches  in  height),  another  stratmu 
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of  solution  Bftturftted  with  the  salt,  a third  of  the  same  solution  diluted  with  annual 
quantity  of  water,  and  a fourth  diluted  with  twice  its  quantity  of  water.  A slip  of  the 
same  size  formed  the  dissolving  plate,  at  a distance  of  half  an  inch.  The  above,  con« 
nected  with  a Smee’s  battery,  in  a solution  of  water  30  : 1.  snl.  add,  arranged  for 
quantity.  At  the  bottom,  the  quantity  deposited  was  small  and  crystalline.  Between 
the  saturated  and  half-saturated  solutions  it  was  most  abundant  and  elastic.  The 
next  above  was  spongy,  and  at  the  top  was  a dark  brown  powder. 

With  the  same  battery  arranged  for  intensity,  all  other  circumstances  the  same, 
the  effects  to  the  eye  were  very  similar,  but  the  deposit  was  more  copious. 

The  deposit  from  the  semi-saturated  solution  in  both  cases  was  the  beat,  t.e.  the 
most  regnline,  but  it  became  more  granular  as  the  intensity  increased. 

It  may  be  useful  to  describe  the  mode  of  arranging  the  same  battery  for  quantity 
and  for  intensity.  In  the  first  case,  the  zincs  are  connected  with  each  other,  and  the 
plates  of  platinized  silver  with  each  other,  as  in  fig.  3,  Plate  I.  In  the  other,  the 
zinc  of  the  first  pair  is  connected  with  the  platinized  silver  of  the  second,  as  in  fig.  4, 
Plate  I.  These  modes  of  increasing  quantity  and  intensity  may  be  extended  to  the 
connection  of  any  number  of  pairs,  but  if  the  experiment  be  of  long  duration  and 
arranged  for  intensity,  it  is  peculiarly  important  that  the  zinc  plates  should  be  all  of 
equal  purity,  as,  if  the  existing  liquid  of  any  cell  become  saturated  by  a greater  amount 
of  local  action  on  the  zinc,  its  exciting  power  will  cease,  and  that  cell  vdll  become  in 
fact  a dccoropMing  trough,  depositing  zinc  on  the  negative  plate.  This  peculiarly 
recommends  the  single-pair  arrangement  for  the  purpose  of  electrotype. 

APPLICATIONS. 

The  principal  use  which  Uic  Engineer  Department  has  hitherto  made  of  electrotype 
is  in  the  duplication  of  engraved  copper-plates  on  tlie  Irish  Survey,  to  which  purpose, 
after  numerous  preliminary  experiments,  it  wu  first  practically  applied  in  1840,  for 
inserting  contours  in  the  county  of  Donegal. 

It  affords  a mode  of  multiplying  maps  ad  and  preserving  the  original 

plate,  by  providing  duplicates  from  which  impressions  may  be  taken,  while  the 
original  plate  remains  wholly  nninjured.  It  also  affords  a convenient  mode  of  re- 
presenting various  kinds  of  information  on  the  same  outline  or  ground-work,  as  for 
example,  in  the  illubtrative  plates  of  the  late  Census  of  Ireland,  the  same  outline 
map  ia  used  to  represent  on  successive  plates,  the  density  of  population,  the  extent  of 
education,  and  other  subjects,  merely  by  making  as  many  electrotype  copies  of  the 
first  plate  in  its  outline  state  as  are  required,  and  completing  each  copy  with  its 
peculiar  information.  A matrix  is  then  taken  from  each  plate,  the  matrices  joined, 
and  the  duplicate  produced  in  a single  plate,  so  that,  in  printing,  an  impression  is 
taken  from  the  whole  number  so  joined,  with  each  passage  of  the  plate  through  the 
press.  It  also  affords  great  facility  for  the  eorrtctum  of  maps,  and  insertion  of  new 
matter,  by  snbatituting  for  the  ordinary  mode  of  correction  (viz.,  erasing  or  scraping 
out  the  erroneous  work,  and  hammering  up  a new  surface  from  the  hack  to  receive 
the  correction,)  the  more  exact  and  less  costly  mode  of  merely  scraping  the  erroneous 
work  from  a matrix,  which  yields  therefore  a blank  copper  in  that  place.  The 
smallest  spot  in  the  most  crowded  work,  as  a house  in  the  midst  of  a town,  for 
instance,  can  be  corrected  by  this  means,  which  by  the  ordinary  mode  would  always 
require  the  sacrifice  of  a greater  or  less  quantity  of  correct  work  around  it.  In  this 
way  a plate  containing  the  city  of  Dublin  has  been  corrected  for  less  than  one-fifth 
the  expense  of  rc>cngraving. 

The  luttery  which  has  been  found  most  suitable  is  that  of  Smee.  Its  simplicity  of 
construction,  requiring  but  a single  celt,  was  very  important  in  plates  of  the  size 
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required,  v^here  porous  cells  would  have  been  very  expensive,  if  pracUcable.  Tlie 
cheapness  of  the  exciting  acid  (sulphuric),  and  the  greater  ease  of  cleaning  the  single 
zinc  clement,  than  the  numerous  zincs  where  porous  cells  are  used,  with  the  con- 
sideration that  quantity  was  the  great  desideratum,  at  once  recommended  it,  aud  after 
various  experiments  it  has  still  remained  decidedly  the  best.  These  experiments 
resulleti  in  fixing  the  size  of  the  battery  plates,  in  relation  to  the  sur^c  over  which 
the  deposit  was  to  take  place,  which  is  1'  3"  x 3'  3",  about  7 square  feet,  as  follows. 
A pair  of  silver  plates  platinized,  i.e.  coated  with  comminuted  platina  precipitated  from 
its  chloride  solution,  each  2'  8"  x 2\  therefore  exposing  about  10^  square  feet  of  surface, 
with  a zinc  plate  between  them,  2'  4^'  x T 8",  exi>osiDg  also  about  7}  square  feet, 
t.  e.  equal  to  the  plate  which  is  to  receive  the  deposit,  and  weighing  about  80  tbs., 
Axed  in  a frame  (Plate  I.  fig.  3),  were  plunged  in  a cell*  charged  with  water  aud  sui> 
phuric  acid,  in  the  prui>ortion  of  30  to  1 ,t  and  conuccted  with  the  plates  in  a horizontal 
decoin|K)sing  trough,  filled  with  solution,  kept  in  a state  approaching  to  saturation,  by 
a dissolving  plate  of  rolled  copper  of  the  same  size  as  that  which  was  to  receive  the 
deposit.  Meaus  were  also  provided  to  agitate  the  solution.  A sketch  is  given  of  the 
apparatus  in  Plate  II.  In  the  sketcli,the  negative,  i.e.  receiving  plate, is  downwards,  iu 
which  position  the  copper  is  deposited  most  rapidly,  and  the  solution  kept  in  the  mo»l 
equal  state ; but  the  cop{>cr  is  very  porous,  aud  a far  better  copper  is  obtained  by 
placing  the  negative  plate,  i.  e.  the  plate  which  is  to  receive  the  deposit,  upwards : iu 
this  position  the  de{>osit  takes  place  more  slowly,  the  metal  is  far  more  compact,  will 
bear  hammering,  and  the  erasures  always  ncccssaiy  in  engraving ; technically  speaking, 
in  fact,  is  in  a more  regtilinc  state.  It  is,  moreover,  free  from  the  danger  of  receiving 
the  particles  of  dirt  and  impurity  which  fall  from  the  dissolving  plate.  It  may  some> 
times  be  convenient  to  give  the  new  plate  a face  of  this  good  copper,  and  thicken  it 
by  reversing  the  plates  afterwards;  or  a thin  sheet,  of  the  thickness  of  strong  paper 
merely,  may  be  formed,  and  folded  round  a common  plate  for  printing,  as  paper 
is  folded  round  a card  for  sketching  on.  This  has  been  frequently  found  convenieut 
on  the  Survey.  In  Ijotb  positions,  however,  but  especially  when  the  negative  plate  is 
upwards,  it  is  essentially  necessary  to  agitate  the  solution,  in  order  to  remove  the  air 
bubbles  which  adhere  to  the  plate,  and  especially  to  keep  the  solution  of  equal 
strength  aud  density  throughout,  as  the  fluid  in  contact  with  the  plate  rapidly  lu»es 
its  copper,  slackens  in  its  rate  of  deposit,  alters  iu  quality,  and  in  time  would  stop 
altogether.  The  troughs  are  provided  with  an  arrangement  for  this  purpose,  aud  tu 
the  apparatus  is  also  ailded  an  extremely  simple  and  neat  contrivance,  by  which  the 
acid  solution  in  the  battery  is  kept  at  the  same  strength.  The  whole  of  these 
arrangements  are  due  to  Mr.  William  Dalglcish,  by  whom  they  arc  managed.  The 
changes  even  of  tcin|>craiurc  were  to  a certain  extent  met  by  this  self-supplying 
apparatus,  as  duriiig  the  night,  when  the  thermometer  fell,  a greater  quantity  of  acid 
was  given  into  the  battery,  and  maintained  the  action.  The  cupper  is  found  to  he 
sufficiently  good  when  about  1 tb.  is  deposited  in  24  hours.  This  has  been  tested  by 
rolling  and  hammering.  As  a measure  of  economy  it  will  be  found  convenient  to 
make  the  matrix  such  as  will  render  it  useful  fur  other  purposes,  because,  not  being 
easily  soluble  from  its  superior  purity,  it  cannot  with  advantage  again  he  used 
as  a dissolving  plate.  On  the  Survey  tliis  will  l>c  accomplishe«l  by  making  the 


* This  and  ail  the  itUier  water-tiaht  boxes  and  troughs,  drscribed  in  the  Ordnance  s|>psratus,  are 
doubie  deal  boxes— one  vrithin  the  other,  with  a layer  (A  marine  glue  between,  which  has  been  found 
better  than  pitch,  from  iU  clastictty—being  thus  free  from  the  danger  of  cracking  by  any  accidental 
blow  the  Iwi  may  rccrire. 

t The  acid  Kpoken  of  in  this  Paper  is  in  aji  cases  the  urdinary  acid  of  coiumctcc- 
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nxathx  suOicieiitly  (hick  (o  )>e  u»eU  as  a new  plate  for  engraving  on,  by  merely  erasing 
the  relieved  work,  and  putting  a face  upon  it  in  the  urdiiiar)'  way.  If  reHeciing 
telescopes  should  become  common,  this  copper  will  be  most  valuable  for  specula,  and 
it  is  already  sought  after  by  the  goldsmiths  as  an  alloy  from  its  peculiar  purity. 
For  economy  also  In  working  on  a large  scale,  it  will  be  useful  to  find  a market  for 
the  sulphate  of  r.inc  which  U formed  in  the  1>attery  cell,  so  that  its  sole  shall  in  part 
repay  the  expense  of  other  material.  It  is  probable  such  a luarket  may  be  found 
in  the  cotton  manufacture. 

It  is  very  necessary  to  I>e  careful  in  selecting  pure  acid.  The  sulphuric  acid 
manufactured  from  pyrites  commonly  contains  a considerable  quantity  of  arsenic,  the 
presence  of  w hich  is  fatal  by  l>eing  precipitated  on  the  zinc  plate  and  causing  local 
action.  This  is  the  more  dangerous  from  its  insidious  progress,  not  being  perceived 
till  the  galvanic  action  has  been  some  time  in  operation.  A convenient  mode  of 
detecting  its  presence  is  to  immerse  a pair  of  small  plates  in  a small  quantity  of  acid 
solution  somewhat  stronger  than  that  used  in  the  battery;  complete  the  circuit  for  a 
few  minutes,  and  then  break  it,  when,  if  arsenic  have  been  precipitated  on  the  zinc, 
it  will  l»e  immediately  detected  by  the  local  action  it  causes. 

The  apparatus  figured  in  Plate  II.  was  erected  in  18-11,  since  wliich  it  has  been 
found  that  the  constanc)'  of  action  in  the  battery  may  be  conveniently  maintained, 
merely  by  supplying  iU  waste  occasioiudly,  provided  the  quantity  of  exciting  liquid  be 
sulheient ; and  instead  of  separate  cells  of  60  gallons  for  each  battery,  as  at  6r$t  used, 
a cell  has  been  constructed  containing  1500  gallons,  into  w hich  4 pairs  of  plates  arc 
plunged,  each  thus  having  375  gallons,  and  the  liquid  being  occasionally  maintained 
by  the  aiiditioii  of  as  much  acid  as  the  diminished  weight  either  of  the  zinc  plate  in 
the  battery,  or  the  dissolving  plate  In  the  trough,  shews  to  have  been  taken  up  to 
form  the  sulphate,  and  the  working  of  the  apparatus  l>eing  exhibited  on  a galvanometer 
attached  to  each  pair  of  plates.  The  large  dimensions  of  this  cistern  afford  the 
advantage  of  placing  the  battery  plates  in  an  oblique  or  horizontal  position  by  a 
simple  arrangement  of  the  mercury,  facilitating  and  maintaining  the  amalgamation 
of  the  zinc,  so  that,  it  being  no  longer  necessary  to  remove  the  zinc  so  frequcntly 
for  that  purpose,  it  may  be  increased  to  a considerable  weight,  and  the  battery  left 
in  its  cell  for  a much  longer  time. 

In  this  construction  also  the  plates  may  be  made  of  slips  of  metal,  which,  more 
especially  in  the  negative  or  silver  plate,  is  of  great  advantage,  from  the  facility  and 
economy  it  affords  in  the  operation  of  platinizing,  usually  one  of  much  delicacy  and 
difficulty  in  large  plates.  In  this  arrangement  the  sulphate  of  zinc  which  forms  in 
the  bottom  of  the  cell  is  drawn  off  hy  a syphon,  a false  floor  being  provided  to  receive 
the  plates.  It  is  not  thought  necessary  to  figure  this  newer  apparatus  in  the  present 
Paper,  as  the  former  is  sufficieutly  effective  for  all  cases  likely  to  occur  in  ordinary 
service. 

A few  lines  ntay,  however,  be  added  on  the  great  importance  of  agitating  the 
solution  in  the  decomposing  trough,  to  which,  as  well  as  to  the  position  of  the  plates 
in  the  trougli,  it  will  always  l>e  found  necessary  to  attend  very  carefully,  whatever 
arrangement  may  I>c  adopted  for  the  battery  plates.  A very  simple  experiment  will 
shew  that  the  change  in  the  character  of  the  precipitated  metal,  when  the  dissolving 
and  receiving  plates  are  in  different  positions,  arises  from  the  changing  of  the  density 
of  different  parts  of  the  solution  w hen  the  battery  is  in  active  operation. 

If  a copper  dissolving  and  receiving  plate  be  placed  vertically  iu  a glaas  jar  filled 
with  a solution  of  sulphate  of  copper,  and  attached  to  a small  battery  in  good  working 
order, and  the  solution  narrowlv  watched,  that  portion  fram  which  (he  metal  has  been 
precipitated  will  be  seen  to  rise  from  the  upper  edge  of  the  receiving  plate  to  the  top 
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of  the  solution,  while  a stream  of  greater  density  will  be  seen  to  flow  from  the  lower 
edge  of  the  dissolving  plate  to  the  bottom  of  the  jar,  and  in  time  crystals  of  the  salt 
become  formed  at  the  bottom  of  the  jar,  while  the  solution  at  the  top  will  bec<MDe 
colourless  as  far  down  as  the  upper  edge  of  the  dissolving  plate;  so  that  if  the  re« 
cciving  plate  project  above  the  dissolving  plate  in  the  solution,  it  is  obvious  no  metal 
can  be  deposited  upon  it,  although  the  dissolving  plate  will  continue  to  be  acted  on. 
Wbeu  the  plates  are  in  a vertical  position,  facing  and  parallel  to  each  other,  the  deposit 
becomes  unequal,  i.  e.  upon  tlic  lower  portion  it  is  much  thicker  than  upon  the  upper : 
it  is  generally  studded  with  globular  concretions  of  the  metal,  and  lines  or  grooves 
extending  upwards,  while  the  upper  part  remains  thin;  and  when  the  solution  comes 
to  a certain  stage  of  saturation,  or  rather  of  exhaustion,  it  is  covered  with  the  sandy 
deposit,  and  at  last  a dark  brown  powder. 

The  same  inconvenience  is  felt  in  the  horizontal  position,  and  from  the  same  cause. 
Mlien  the  receiving  plate  is  under  the  dissolving  plate,  the  solution  in  contact  with 
its  surface  rapidly  becomes  of  diflferent  density  in  difihrent  parts ; and  as  some  portions 
of  it  are  thus  more  favorable  for  deposition,  a current  is  established,  and  maintained, 
if  the  solution  is  not  disturbed.  Under  certain  circumstances,  the  metal  grows 
vertically  in  needle-shaped  points,  to  the  height  of  half  an  inch  or  more,  nearly  com- 
pleting the  circuit  by  contact  with  the  other  plate.  Under  ordinary  circumstanoet, 
the  back  of  the  plate  becomes  studded  with  the  minute  globes  before  described, 
which  from  their  latersl  growth  meet,  but  bare  no  cohesion,  and  are  in  their  turn 
covered  with  others.  Under  other  circumstances,  the  plate  becomes  covered  with 
circular  cavities,  which  become  smaller  as  the  metal  is  precipitated  on  their  upper 
edge,  and  at  length  are  covered  over,  enclosing  every  impurity  that  may  have  fallen. 
It  is  obvious  that  metal  so  formed  must  be  spongy  and  useless. 

When  the  dissolving  plate  is  downwards,  the  dense  portions  of  the  solution  will 
subside  to  the  lowest  part  of  the  cell,  or  remain  in  the  hollows  of  the  plate  upon 
which  it  will  crystallize,  while  the  lighter,  from  its  tendency  to  rise,  causes  a current 
to  pass  along  the  surface  of  the  receiving  plate,  in  the  direction  of  its  most  elevated 
part,  the  course  of  which  is  marked  by  the  dark  colour  of  the  deposit.  If  it  meet 
with  obstructions  or  hollows  on  the  sur&ce  of  the  plate,  it  is  retained,  till  reduced  to 
that  degree  of  density  at  which  the  granular  or  sandy  deposit  takes  place ; and  if  the 
solution  should  be  disturbed  before  it  has  been  observed,  the  loose  grains  are  covered 
with  the  next  quantity  deposite<l,  forming  a porous  or  spongy  part  in  the  new  plate, 
which,  if  near  the  surface,  would  render  it  unlit  for  engraving. 

These  evils  may  in  some  degree  be  diminished  by  slow  deposit,  the  solution  having 
greater  time  to  mix.  But  tliis  is  insuflident  to  obUun  the  great  desideratum  of 
maintaining  uniform  density  in  the  solution,  and  removing  from  contact  with  the 
receiving  plate  that  portion  frvm  which  a part  of  the  metal  has  been  predpitated 
before  it  is  reduced  to  that  state  at  which  the  brown  or  granular  deposit  takes  place, 
that  is,  before  the  quantity  of  metallic  particles  in  the  solution  is  so  reduced  os  not  to 
be  sulBdent  to  engage  all  the  current,  and  allow  the  water  of  the  solution  to  be 
acted  on. 

7'Ae  remedy  ybr  fAese  eviU  u /o  de  /i»tnd  m agiiating  the  iolution,  and  the  result 
will  be  more  evident  with  a battery  of  suflident  power  to  decompose  water  violently. 
In  such  a battery,  if  the  plate  to  receive  the  deposit  be  suddenly  plunged  vertically, 
so  as  to  produce  as  little  movement  as  possible  in  the  fluid,  it  will  instantly  evolve 
hydrogen,  become  coated  with  the  dark  brown  deposit,  and  gradually  covered  with 
granular  concretions ; but  if  by  some  mechanical  arrangement  the  solution  be  kept  in 
constant  agitation,  or  the  plate  kept  in  motion,  the  deposit  will  go  down  evenly, 
rapidly,  and  of  good  colour  and  consistence.  After  a small  quantity  has  been  de- 
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posited,  tbe  igitation  may  be  lew  frequent ; but  if  the  plate  be  remoTcd  for  a few 
minutes,  aud  again  immersed,  the  brown  powder  will  again  be  thrown  down  unless 
the  agitation  be  resumed. 

Among  other  batteries,  these  experiments  were  made  with  one  of  Daniell's  constant 
batteries  in  a series  of  ten  cells,  each  exposing  a stirftce  of  36  square  inches  of 
positive  metal ; the  surface  of  the  receiving  and  dissolving  plate  being  at  Arst  each 
5 sqtiarc  inches,  and  subsequently  the  receiving  plate  reduced  to  2 square  inches,  the 
dissolving  plate  remaining  tl»e  same.  The  solution  operated  on  was  sulphate  of 
copper  acidulated,  about  one  pint  in  a glass  jar,  tbe  temperature  of  which,  it  may  be 
remarked,  was  raised  45’’  in  30  minutes  by  the  operation.  The  quantity  deposited  in 
10  minutes  was  about  the  thickness  of  strong  writing  paper,  perfectly  solid,  reguUne, 
and  easily  removed  from  tbe  plate. 

Prom  tbe  above  it  would  appear  that  with  tbe  tame  battery,  the  same  solution,  at 
various  degrees  of  temperature,  the  receiving  and  depositing  plates  of  equal  or 
of  different  size,  either  of  tbe  characteristic  deposits  deAned  by  Mr.  Smee  may  be 
obtained,  provided  the  eoMurn  be  kept  m opi/o/ton,  the  reetiting  plate Jirtt  immersed, 
and  the  dmohing  plate  ineerted  gradualhf. 

This  branch  of  the  subject  has  been  dwelt  on  at  aomewhat  greater  length  than 
would  otherwise  be  necessary,  because  it  occurs  chiefly  in  large  operations,  and  such 
are  most  likely  to  be  use<l  in  the  Engineer  Department,  whether  as  in  the  instances 
which  have  led  to  the  present  Paper,  in  the  creation  of  duplicate  copper-plates  of 
considerable  dimensions,  or  in  the  coating  of  metallic  or  other  substances  used  in 
constructions,  with  a riew  to  their  preservation.  To  many  such  purposes  there  can 
be  no  doubt  but  electro-metallurgy  will  be  applied.  Tbe  science  at  present  is  wholly 
in  its  infancy,  and  in  this  notice  little  more  has  been  attempted  than  to  lay  down  a 
few  general  principles  which  will  be  found  essential  in  all  cases. 

It  has  been  proposed  to  perform  the  corroding  process  of  etching  by  connecting 
the  plate  to  be  acted  on  with  the  positive  pole  of  a battery,  making  it,  in  fact,  a 
dissolving  plate ; Ai>m  which  various  advantages  may  result  in  certain  cases,  as  in 
diamond  ruling,  where  it  is  desired  to  obtain  a very  smooth  line,  which  engravers 
feel  it  difficult  to  obtain  by  the  ordinary  means,  because  the  local  action  constantly 
produces  irregularity,  from  the  adhesion  of  bells  of  hydrogen  to  tbe  sides  of  the  line. 
This  is  wholly  avoided  in  the  voltaic  operation,  as  the  action  takes  place  by  direct 
combination  of  oxygen  with  the  copper,  but  without  the  evolution  of  hydro* 
gen,  producing  a tine  of  equal  depth,  and  giving  to  copper  the  exactness  of 
steel. 

>ft'hen  it  is  desired  to  strengthen  the  original  work  on  a plate,  C e.  to  make  the 
lines  on  the  dupUcate  plate  stronger  than  they  were  on  the  original,  it  may  sometimes 
be  accomplished  by  charging  the  old  work  with  ink,  and  throwing  down  a thin 
deposit  of  copper,  which  will  not  settle  on  the  ink,  from  its  oily  nature,  then  re- 
moving the  ink  in  tbe  ordinary  way,  when  it  is  obvious  the  blank  portions  of  the 
plate  are  raised;  or  conversely,  the  engraved  woik  is  deeper;  and  accordingly  when 
the  plate  is  again  submitted  to  the  process,  the  result  will  be  a stronger  work  on  the 
duplicate  plate.  To  avoid  all  risk  of  adhesion  and  consequent  injury  to  the  original 
plate,  it  is  desirable  to  take  a facsimile  dupUcate  in  the  Arst  instance,  and  work  upon 
that  dupUcate,  leaving  the  original  quite  safe. 

A new  species  of  engraving  has  also  resulted  from  it,  and  been  practised  in  tbe  ^ 
Ordnance  Survey  Office,  viz.,  ruUng  a plate  all  over  carefelly  and  taking  duplicates 
from  it.  having  Arst  scraped  feom  the  matrix,  after  the  manner  of  mezzotint,  all  the 
parts  where  lights  are  required.  This  is  very  applicable  to  engravings  of  towns, 
and  probably  to  hills ; to  every  thing,  in  fact,  where  an  uniform  ground  is  desirable. 
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It  ii  needless  to  detail  Uu*  numerous  uses  of  this  valuable  art  which  are  dailjr 
occurriug. 

It  has  also  been  used  for  copying  scales  and  divided  instniments,  wliich  will 
probably  become  a source  of  great  economy, — a scale  which  costs  several  shillings 
being  pro<luced  for  a few  pence. 

Some  very  perfect  casts  of  fossils  were  very  early  maile  by  Mr.  William  Dalgleisli; 
and  while  the  Geological  Survey  was  under  the  Ordnance  a very  elegant  appUcation 
of  this  power  was  ctTected  by  Captain  James,  K.  viz.,  preserving  the  rare  and 
unique  s(>ecimeus  in  the  country  where  they  arc  found,  and  depositing  copies  made 
by  this  process  in  other  museums.  Several  very  beautiful  specimens  were  prepared 
under  his  direction  for  this  purpose. 


Dfscriftion  qf  Plate  I. 

Fig.  1.  Original  single  cell  ap]>aratus. 

2.  Horizontal  decomposing  trough  detached. 

3.  Two  i>airs  of  plates  arranged  fur  quantity. 

4.  Two  pairs  of  plates  arranged  for  intensity. 

5.  Pair  of  battery  plates  in  the  electrotv-pc  apparatus  at  the  Ordnance  Survey 
Olhcc,  Dublin. 


Detailt. 

A.  Wooden  frame  for  supporting  the  plates,  which  rest  upon  brackets  fixed  to  the 
inside  of  the  battery  cell,  at  a sufficient  distance  from  the  bottom  to  allow  s{>ace  fur 
the  sulphate  of  zinc  to  sink  Ijclow  the  plates. 

B B.  Plates  of  silver  platinized. 

C.  Plate  of  zinc. 

b b.  Conductors  from  the  silver  plates,  (negative.) 

e.  Conductor  from  the  zinc  plate,  (positive.) 

d.  Connecting  piece  for  Joining  the  negative  conductors,  through  which  the  positive 
conductor  (c)  passes. 

ee.  Conducting  wires  leading  to  the  decomposing  trough. 

fff.  Copper  bar,  with  prcjwircd  canvass  straits  for  suspending  the  zinc  plate 
between  the  silver  plates,  and  keeping  them  at  the  pro|>er  distance  asunder,  which  is 
withdrawn  when  the  zinc  plate  is  required  to  be  removed  for  the  purpose  of  cleaning, 
and  to  wbich  is  affixed  an  eye  (;)  for  raising  the  whole  frame  and  plates,  when  they 
are  to  be  inserted  into  the  lutUery  cell. 

h.  Screw,  with  a similar  screw  on  the  op(K>sitc  side  of  the  frame,  for  the  purpose  of 
pressing  the  silver  plates  towards  each  other  as  the  zinc  grows  thin. 

Deecription  of  Plate  II. 

A.  The  battery  cell,  extending  downwards  2 feet  under  the  floor,  and  terminating 
in  a point,  in  wliich  a stop-cock  is  fixed,  to  draw  off  the  saturated  solution  of 
sulphate  of  zinc,  which  is  formed  there.  The  bottom  is  reached  by  a trap-door 
and  steps. 

B.  The  decomposing  trough,  resting  on  a keel,  w hich,  for  the  purpose  of  agitating 
the  solution,  enables  a rocking  motion  to  be  given  to  the  trough,  by  means  of  a 
coupling  shaft  (a)  connected  with  the  truck  (fi)  on  wliich  the  trough  is  moved  to  any 
part  of  the  room,  for  cleanuig  or  changing  the  plate. 
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C C.  Conductors  from  the  batter)'  platra,  each  formed  of  five  lengths  of  copper 
wire  ^tb  of  an  inch  in  diameter,  twisted  together,  and  covered  with  water-proof 
tape,  the  one  leading  to  the  positive  or  dissolving  plate  (e),  the  other  to  the  negative 
or  receiving  plate  (d),  the  latter  being  placed  on  a board,  with  small  feet  or  wedges, 
to  keep  it  at  the  proper  distance  from,  and  parallel  to,  the  positive  plate. 

D.  A water-tight  box  containing  a solution  of  sulphuric  acid  in  the  proportion 
of  1 to  4 water,  by  which  the  battery  cell  (having  been  originally  charged  with 
solution  of  the  requisite  strength,  I to  30)  is  constantly  supplied  with  renewed  add, 
through  a lead  pipe  (e)  which  extends  downwards  into  the  cell  about  2 feet,  and  is 
turned  horizontally  so  as  to  cause  a circulating  movement  in  the  solution.  The  box  is 
provided  with  a float  (/)  to  indicate  the  licight  of  the  aci«l  solution  in  it,  and  the 
quantity  which  has  passed  into  the  battery. 

N.  B.  In  this  Plate  the  add  box  is  placed  near  the  batterv'  cell  for  the  sake  of 
bringing  it  within  the  margin  linos.  It  is  nearly  close  to  the  ceiling,  in  reality,  so  as 
to  atford  by  its  height  a considerable  force  to  the  solution  issuing  from  the  pipe,  tliat 
it  may  circulate  freely  around  the  battery  plates. 

For  want  of  height  in  this  Plate,  it  has  also  l>een  necessar)'  to  omit  a beam  which 
passes  along  the  side  of  the  room  nearly  close  to  the  ceiling,  on  which  a small 
carriage  and  pulley  travel,  for  the  purpose  of  raising  the  plates  and  moving  them 
to  any  part  of  the  battery  range. 

E.  A gasometer,  or  gas  collector,  formed  of  thin  copper,  suspended  by  the  wires 
(^)  and  the  cord  (A),  which  passes  over  the  pulleys  (tii),  and  terminates  in  a 
counterpoise  (A),  intended  to  balance  in  part  the  collector,  which  is  placed  immedi- 
ately over  the  plates  in  the  batter)',  and  dips  into  the  solution.  It  is  furnished  with 
a stop-cock  (/),  through  which  the  gas  passes  by  the  flexible  tube  (m)  and  copper 
pipe  (n)  to  a gas  meter  (o). 

P G.  Ijcvers,  the  former  (F)  being  attached  to  the  plug  of  the  stop-cock,  having  at 
one  end  a wdght  {p)  and  at  the  other  a chain  (9)  fastened  to  the  battery  cell ; the 
latter  (G)  turning  in  the  same  centre,  and  brought  by  a screw  (r)  at  one  end  into 
contact  with  the  under  part  of  the  former  (F),  and  kept  in  contact  with  it  by  the 
pressing  of  the  weight  (/>).  To  its  other  end  a small  block  of  wood  (s)  is  attached, 
dipping  into  a waste  box  (/),  and  acting  as  a weight  when  the  Tiox  (/)  is  empty,  and 
as  a float  when  the  box  is  filled  by  overflow  from  the  battery  cell. 

H I.  Levers,  drawn  downwards  by  the  weight  of  the  collector,  with  which  they  are 
connected  by  the  cord  (h).  The  former  (11)  tunis  on  a pivot  at  the  end  of  the 
latter,  having  at  its  other  end  a cord  carr)'ing  a weight  (v)  which  acts  in  the 
same  manner  as  t;  the  latter  (I)  carrying,  as  before  mentioned,  the  lever  (H)  at 
one  end,  and  having  at  the  other  end  a spring  («e)  screwed  to  it,  from  which  a wire, 
passing  through  the  lever,  descends  to  the  valve  {x)  for  the  purpose  of  raising  the 
valve  suddenly,  being  first  closed  upon  the  lever,  until  the  adliesion  of  the  valve  to  its 
seat  is  overcome,  when  the  spring  returns  to  its  former  position  with  a jerk,  carrying 
up  the  valve,  and  opening  the  aperture  at  once  to  its  greatest  extent. 

K.  A lever  fixed  to  the  bottom  of  the  box  (D),  having  at  one  end  a small  hole 
through  which  the  cord  (A)  passes,  until  cheeked  by  a knob  (jr),  when  the  other  end 
of  the  lever  rises  and  lifts  a valve  (z)  in  the  bottom  of  the  box  (/). 

Working  q/"  the  ApparatuM. 

The  operation  proceeds  in  the  following  manner.  The  aperture  of  the  stop-cock  (/) 
must  be  so  adjusted  by  the  screw  (r)  as  to  allow  the  gas  evolved  ^m  the  plates  of 
the  battery  to  escape  at  the  same  rate  as  that  at  which  it  is  generated,  allowing 
a slight  excess  to  resist  the  imcoiinterpoised  portion  of  the  weight  of  the  collector  or 
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iU  tenden<;y  to  tink  down.  Then,  when  the  quantity  erolved  is  greater  than  can 
pass  through  the  aperture,  the  collector  will  ascend  till  the  lever  (F)  is  restrained  by 
the  chain  (9),  when  the  aperture  will  be  enlarged  till  equivalent  to  the  quantity 
evolved.  On  the  contrary,  when  the  quantity  evolved  is  less  than  that  for  which  the 
adjustment  has  been  made,  the  collector  will  descend  and  poll  down  the  levers 
(H  and  I);  the  weight  (e)  will  resist  the  end  of  the  lever  (H),  and  the  end  of  the 
lever  (I)  carrying  the  spring  (tc)  will  rise,  and  with  H the  valve  (x)  of  the  add 
cistern,  with  a jerk;  a quantity  of  the  strong  add  solution  will  then  rush  into  the 
battery  cell  by  the  pipe  (e),  with  sufficient  force  to  drculate  round  the  plates,  dis- 
placing ■ portion  of  the  lighter  or  less  add  solntion,  which  will  run  off  by  the  over- 
flow pipe  (0)  into  the  box  (/),  which  thus  becomes  a measure  of  the  quantity  ot  add 
thrown  into  the  cell.  When  the  lever  (H)  then  becomes  released  from  the  weight  of 
the  float  (e),  the  add  valve  (ar)  preponderates,  falls  into  its  seat,  and  stops  the 
supply.  At  the  same  time,  the  lever  (G)  of  the  collector  is  also  released  by  the 
floating  of  the  weight  (x),  and  the  aperture  of  the  stop-cock  completely  closed  by  the 
weight  (/>).  The  gas  collector  in  this  condition  rises  rapidly,  till  the  knob  (y)  comes 
into  contact  with  the  lever  (K),  when  the  valve  (x)  opens,  and  the  solution  in  the 
waste  box  (f)  runs  into  a vessel  placed  for  its  reception,  where  its  defldency  of  add 
IS  supplied,  and  it  again  returned  to  the  cistern  (D).  The  waste  box  (f)  being 
emptied,  the  floats  («  and  e)  again  descend  to  the  bottom  of  the  box  (x),  canning 
down  the  lever  (0),  by  which  the  aperture  of  the  stop-cock  is  opened,  and  the 
apparatus  is  again  in  a position  to  throw  in  a greater  supply  of  add,  if  the  enei^ 
of  the  battery  is  not  luffident  to  evolve  the  quantity  of  hydrogen  for  which  the 
^rture  has  been  adjusted.  Thus  the  poteer  of  the  battery  depends  on  the  stop- 
cock. whose  normal  posiHon  is  adjusted  in  the  first  instance  to  the  required  openness 
by  the  sergw  (r);  and  the  state  qfitt  tcorkinff  is  ascertained  by  the  quantities  of  gas 
which  pass  through  the  meter  in  equal  times. 


EXPLOSION  OP  POWDER,* 

Voitaie  BUuting  is  the  method  of  firing  gunpowder  by  the  transmission  of  a current 
of  voltaic  electricity  through  a complete  circuit  of  metallic  wire,  or  through  a drcuit 
which  may  be  partly  composed  of  water,  according  as  the  operation  is  to  be  per- 
formed on  land  or  under  water. 

The  prindple  depends  on  the  property  of  the  electric  current  to  raise  the  tem- 
perature of  the  wire  or  other  metal  through  which  it  passes : hence  the  required 
object  is  to  adopt  such  an  arrangement,  as  that  a small,  portion  of  the  circuit  may  be 
rendered  red  hot  at  the  proper  place,  ie.  within  the  powder  composing  the  charge. 

This  object  is  attained  by  employing  a voltaic  battery  of  sufficient  intensity  to  heat 
a short  length  of  fine  steel  or  platinum  wire  fixed  across  the  disconnected  ends  of  the 
conducting  wires  within  the  powd^ : upon  this  mfenri/y  of  battery  depends  the 
power  of  the  current  to  overcome  obstacles  or  to  travel  the  required  distance  to 
produce  the  proper  effect.  The  wires  must  also  be  of  adequate  thickness,  for  their 
conductiug  power  varies  with  Uiis,  or  with  the  ana  of  their  section.  The  principle 
of  voltaic  action  may  be  thus  briefly  stated.  Let  fig.  1 be  a glass  vessel  cootainiug  a 
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liquid  and  a plate  of  copper  (C)  connected  with  a plate  of  zinc  (e),  constituting  a pair 
of  a voltaic  pile. 

W'hen  the  liquid  is  water  alone,  there  is  scarcely  any  electrical  action.  Mlien  salt 
is  added,  the  action  becomes  evident ; but  when  sulphuric  acid  is  added,  it  is  very 
greatly  increased : a deconipositiou  of  the  fluid  in  this  case  takes  place ; the  oxygen  is 
taken  up  by  the  zinc,  which  has  the  greater  affinity  for  oxygen,  and  is  therefore 
called  the  positive  metal ; the  hydrogen  is  evolved  at  the  negative  metal,  copper.  A 
current  of  electricity  is  thus  generated. 

Several  positive  and  negative  plates  immersed  in  an  acid  solution,  and  connected 
one  with  the  other  in  a scries,  constitute  a voltaic  battery,  which  is  more  or  less 
intense,  according  to  the  number  of  plates. 

Various  forms  have  been  given  to  the  voltaic  battery,  and  modifications  made  from 
time  to  time,  according  to  the  purposes  to  which  it  was  to  be  applied. 


OBSCEIPTION  or  BATTBRIBS  THAT  MAY  BB  BMPLOYBD  IN  BLA8TINO. 

Copper  and  Zinc  Plate  Batterif. 

The  common  copper  and  zinc  plate  battery  on  Dr.  Wollaston’s  principle  may  be  thus 
described,  being  similar  to  those  used  in  the  explosion  of  the  mines  at  the  Round 
Down  Cliff,  Dover,  and  in  the  last  summer-operations  of  1843,  on  the  Royal  Georye, 
at  Spithesd.  The  pairs  or  sets  of  plates  composing  the  series  are  each  composed  of  a 
zinc  plate  inch  thick  in  the  centre  of  a rectangular  case  of  sheet  copper,  without 
top  or  bottom,  a convenient  size  for  which  may  be  10  inches  long,  1^  inch  wide,  and 
8 inches  deep.  The  zinc  plates  must  be  about  } inch  shorter  than  the  copper  case, 
so  that  the  edges  of  the  metals  may  not  be  in  contact : two  slips  of  wood  witli 
grooves  in  them  should  be  fixed,  one  down  the  inside  of  each  end  of  the  copper  case, 
qnd  nailed  by  small  copper  nails:  the  zinc  plates  wUl  then  slide  up  and  down 
in  these  grooves,  which  will  be  found  convenient  in  withdrawing  them  for  cleaning, 
and  will  keep  them  separate  from  the  copper.  The  connections  may  be  formed  by 
bands  or  strips  of  stout  sheet  copper  4 to  inch  vride,  riveted  to  the  zinc  plate,  and 
soldered  to  the  copper  case : there  should  be  two  connections  to  each  set  of  plates, 
fixed  at  a few  inches  from  their  ends.  Binding  screws  should  be  used  for  connecting 
the  strips  of  metal  in  sequence  above  the  plates  thus:  let  the  1st  zinc  form  the 
terminal  plate  or  negative  pole  of  the  battery : this  must  be  disconnected  from  any 
other:  the  two  strips  of  metal  on  the  1st  copper  case  will  then  be  turned  over,  and 
connected  with  the  two  on  the  2nd  zinc  plate,  the  two  on  the  2nd  copper  with  the 
two  on  the  3rd  zinc,  the  two  on  the  3rd  copper  with  the  two  on  the  4th  zinc,  and  so 
on  up  to  a series  of  ten  or  twelve,  which  will  lie  found  sufficient  for  any  common 
mining  purposes.  The  last  copper  case  will  then  be  found  to  stand  free  as  a terminal 
plate  or  positive  pole.  Two  stout  copper  wires,  let  into  these  terminal  plates,  will 
form  the  poles,  on  connecting  which  the  circuit  is  complete.  The  sets  of  plates  must 
an  be  let  into  a stout  frame  2 inches  x 1|  inch,  for  the  purpose  of  immersing  the 
whole  simultaneously  into  the  trough  or  cells  containing  the  acidulated  solution, 
which  should  consist  of  dilute  sulphuric  acid,  in  the  proportion  of  1 of  acid  to  10  or 
12  of  water.  This  trough  should  be  either  of  oak  or  elm  baked,  as  it  then  becomes 
a very  imperfect  conductor  of  electricity.  There  must  he  as  many  cells  as  sets 
of  plates,  which  should  be  from  1^  inch  to  2 Inches  wide,  and  9 inches  deep.  The 
paiiitiona  separating  them  should  be  about  | inch  thick ; the  whole  made  water-tight 
by  being  coated  with  a cement,  for  which  the  following  ingredients  have  been  found 
by  trial  to  answer  the  best,  viz. 
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Spirits  of  vine 4 

Shetl-)ac |tb. 

Gum  Sandanu:h 2 oz. 

Vermillion 4 n>. 


The  above  quantities  and  proportions  will  be  found  sufficient  for  covering  the  inside 
of  the  trough  of  a battery  of  10  cells  with  2 coats,  containing  about  23  superficial  feet 
each. 

The  partitions  to  the  cells  are  necessary  in  a battery  of  this  form,  to  keep  each  set 
of  plates  separate,  otherwise  the  fluid  acting  as  a eomluctor  would  cause  a cross  play 
of  electricity  between  ever}*  positive  and  negative  plate  in  metallic  connection,  and 
much  power  would  lx*  lost. 

In  lieu  of  the  connections  by  hands  or  strips  of  sheet  copper,  a convenient  form  of 
uniting  the  copper  case  and  zinc  plate  will  be  by  leaving  a tongne  or  flap  projecting 
from  one  of  the  npi>er  edges  of  the  former,  and  extending  its  whole  length,  sufficiently 
broad  to  be  turned  over  at  right  angles,  and  again  bent  upwards  so  as  to  come 
in  contact  with  the  adjoining  zinc  plate:  the  whole  of  the  upper  edges  of  the  two 
metals  will  thus  he  in  metallic  contact,  by  which  increased  contact  some  additional 
power  will  he  gained : in  this  arrangement  the  zinc  plate  must  stand  higher  than 
the  copper  case  by  about  ) of  an  inch,  so  that  the  flap  of  copper  may  be  quite  clear 
of  the  case  next  to  it:  the  end  or  terminal  plates  may  he  finished  with  triangular 
flaps,  and  the  wires  for  forming  the  polos  may  be  connected  to  the  apex  of  each 
triangle.* 

This  constitutes  a common  plate  battcrj',  which,  for  mining  operations,  will  be 
found  sufficicmiy  ]K)werful  from  the  vciy  short  time  required  to  keep  it  in  action  for 
heating  platinum  wire.  But  it  has  many  defects.  The  acid  speedily  becomes  satu- 
rated with  oxide  of  zinc,  by  which  its  conducting  power  is  reduced.  The  hydrogen 
which  is  set  free  at  the  negative  copj)er  plate  adheres  with  great  tenacity  to  its  sur- 
face, and  throws  a considerable  portion  out  of  action : it  reduces  the  zinc  from  the 
solution,  and  deposits  it  on  the  copper  plate,  by  which  a zinc  plate  is  virtually  op- 
posed to  a zinc,  and  a counter-action  is  thus  pixulnccd ; and  in  addition  to  this,  the 
zinc  of  commerce,  being  exceedingly  impure,  contains  many  particles  of  foreign 
matter  which  unite  in  consuming  the  zinc,  and  in  causing  what  is  called  local  action: 
this  latter  evil  is  however  somewhat  obviated  by  the  amalgamation  of  the  zinc  plates 
with  mercury. 


Proffuor  DanieWi  Constant  Battery. 

To  remedy  many  of  the  defects  of  the  common  plate  battery,  Professor  Danicll 
contrived  an  ingenious  arrangement,  which  has  been  termed  the  constant  battery. 
A single  cell  of  this  l>attery  consists  of  a copper  cylinder,  an  amalgamated  zinc  rod, 
and  a porous  diaphragm,  which  may  l>e  composed  of  various  materials,  such  as  paper, 
plaster  of  Paris,  sail  cloth,  porous  earth,  or  animal  membrane:  the  latter  has  always 
lieen  used  in  the  operations  of  the  Corps  of  Royal  Engineers,  and  was  preferred  by 
Professor  Daniell.  In  this  arrangement  two  fluids  are  used,  separated  by  the  dia- 
phragm, containing  dilute  sulphuric  acid  in  the  proportion  of  1 of  acid  to  8 of  water, 
in  which  the  zinc  rod  is  immersed  : on  the  outside  of  the  diaphragm,  next  the  copper 
cylinder,  is  a saturated  solution  of  sulphate  of  copper,  containing  a little  aulplmric 
acid;  binding  screws  and  stout  wires  arc  used  to  connect  the  respective  metals  with 


* Thii  l&at  amnpnicnt  sppfsn  to  be  unnecvwsry,— the  luusl  connectiooi  by  hands  or  ilrips  of 
■beet  copper”  being  quite  ^ufieietU.— 
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each  other.  The  zinc  being  well  amalgamated,  and  the  apparatus  in  perfect  order,  no 
electrical  action  will  take  place  until  the  circuit  is  coiuplcted  by  the  wires,  when  it 
will  l>c  indicated  by  a shaq)  and  clear  spark  emitted  at  the  poles:  tliia  action,  how- 
ever, takes  place  without  the  evolution  of  hydrogen  at  the  negative  metal;  — in  lieu 
of  this,  copper  will  l»e  relcasetl  from  its  sulphate,  and  deposited  on  the  copper  cylinder ; 
the  strength  of  the  solution  must  therefore  be  kept  up  by  a supply  of  the  cq  stals  of 
the  sulphate  of  copper,  which  should  Im*  continually  dropped  in  for  the  purpose  of 
being  dissolved.  The  advantages  of  tills  arrangement  arc,  that  the  hydrogen,  not 
being  evolved  at  the  copper  cylinder,  the  formation  of  the  him  or  coating  of  this  gas 
is  avoidtMl,  w hich  has  been  shewn  to  be  so  prejudicial  to  constancy  of  action  in  com- 
mon plate  liattcrics:  on  the  contrary,  a deposit  of  pure  copper  is  formed,  and  the 
deimsition  of  zinc  ui>on  the  copper  is  avoided.  The  limits  of  the  duration  of  the 
action  arc,  the  exhaustion  of  the  cop]>er  solution,  and  the  saturation  of  the  acid  solu- 
tion within  the  diaphragm,  joined  to  the  consuniption  of  zinc.  The  action  may  lie 
pmlongtfd  for  a very  long  pcrioil  (8  or  10  hours). 

Professor  DanicU’s  battery  was  the  one  used  by  Major-General  Pasley  during  the 
first  four  seasons  of  lus  operations  gainst  the  wreck  of  the  Royal  George,  at  Spit- 
hcail,  and  previously  in  the  demolition  of  two  wrecks  in  the  Thames.  During  the 
experiments  carried  on  in  the  winter  of  1842-3,  at  Dover,  previously  to  flic  explosion 
of  the  great  mines  at  the  Hound  Down  Cliff,  these  batteries  were  tried  to  a great 
extent  (as  many  as  50  cells  having  been  constructed) : they,  were,  however  found  ca- 
pricious and  uncertain,  and  frequent  failures  ensued  in  the  experiments,  which  could 
not  at  the  time  be  satisfactorily  accoimte<l  for:  their  |>owcr  was  also  much  influenced 
by  the  low  tcm{>craturc  of  the  season,  and  it  at  length  liocame  neccs&ar}*  to  keep  them 
close  to  large  charcoal  Arcs  to  produce  any  thing  like  a proper  degree  of  action : the 
manipulations  required  in  connecting  so  many  cells  became  also  very  troublesome  and 
tedious,  and  the  ox.gullet  diaphragms  were  difficult  to  procure.  The  common  plate 
batteries  already  dcscriljed  were  therefore  tried  and  preferred,  being  more  powcrfid 
for  the  time  their  action  laste<l,  and  requiring  comparatively  little  trouble,  cither  for 
their  constniction  or  management. 

• During  the  last  season's  operations  against  the  wreck  of  the  Royal  George  (of  1843), 
which  brought  this  interesting  work  to  a close,  it  was  found  necessary  to  fire  several 
lai^  charges  simultaneously,  wliich  was  acconqdishcd  by  the  aid  of  plate  batteries, 
composed  both  of  zinc  and  copper,  and  of  zinc  ami  iron ; and  here  their  superiority  in 
power  and  facility  in  manipulation  were  again  evident.  Professor  DaniclPs  arrange- 
ment is  therefore  chiefly  valuable  for  all  purposes  w here  much  constancy  of  action  » 
required,  and  is  indeed  verx-  useful  in  blasting  operations.  But  it  will  nut  lx:  found 
of  such  general  practical  utility  as  the  combination  of  plates  already  described. 

It  will  now  l>e  shewn  that  iron,  as  the  negative  metal,  possesses  some  advantages 
over  copper  for  plate  batteries. 

Of  the  Zinc  and  Iron  Plate  Battery, 

Within  the  last  few'  years,  iron  has  lMH:n  much  used  iu  Scotland  as  the  negative 
metal  for  plate  batteries.  Its  licing  more  economical  than  cop|x:r  was  proliably  the 
principal  reason  for  its  being  first  adopted,  but  it  is  also  superior  in  other  respects. 
%M)cn  the  battery  is  in  action,  the  hydrogen  of  the  decoin])Osed  fluid  does  not  adhere 
to  the  surface  of  iron  as  it  does  to  copper,  which  has  already  been  shewn  to  cause 
great  loss  of  power.  Mr.  Grove  au|q>osi’s  that  the  fact  of  iron  diTomposing  water  is 
the  cause  of  this — 1st,  the  oxidation  roughens  the  surface  of  the  plate;  and  2nd,  it 
cuntinuaily  breaks  up  aud  carries  off  any  film  of  hydrogen,  sub-oxide  of  zinc,  or  me- 
tallic de]K)sit  of  zinc,  which  would  otherwise  present  an  opposing  force ; aud  it  ia 
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generally  ol)»er>ed  tliat  roughened  surfaces  throw  off  gases  better  than  smooth  ones. 
Iron  therefore  becomes  a better  material  for  a batter;  than  copper,  inasmuch  as  a 
considcmbic  constancy  of  action  U prc$cn  e<1,  though  for  the  hrst  few  seconds,  copper, 
as  the  better  conducting  metal,  would  l>c  superior  in  energy,  until  its  effect  is  weak- 
ened by  the  adhesion  of  the  hydrogen : tliis  lias  been  shewn  in  many  experitnenta 
with  the  voltanicter,  where  the  mixed  gases  were  delivered  In  a much  greater  (nearly 
double)  volume  from  a zinc  and  iron,  than  from  a zinc  and  copper  batter)',  when  the 
action  was  continued  for  any  lengthened  period.  Either  cast  or  wrought  iron  plates 
may  be  used,  but  the  fonner  are  found  rather  more  powerful.  This  may  be  owing  to 
cast  iron  having  a rougher  surface,  and  being  rendered  more  unoxideable  by  the 
carl»on  it  contains.  Plates  may,  however,  he  more  easily  formed  out  of  wrought  or 
sheet  iron. 

The  common  arrangement  of  a battery  of  this  form  would  l>e  similar  to  the  Wol- 
laston's, vis.,  a single  zinc  betw  ecn  two  iron  plates : ten  or  twelve  of  these  seta  would 
be  sufficient  for  a battery  for  common  purposes.  The  iron  plates  should  be  cast  as 
thin  as  possible,  to  diminish  the  weight ; -^ths  of  an  inch  is  a good  thickocas.  The 
connections  of  the  battery  may  be  formed  by  Btri{ts  or  bands  of  sheet  copper,  i to 
I inch  wide,  riveted  to  the  iron  and  zinc  plates,  one  on  each  of  the  former,  and  two 
on  the  latter,  connected  by  binding  screws : to  observe  regularity  in  forming  the  con- 
nections down  the  series,  and  to  avoid  confusion,  the  width  of  the  battery  should  be 
divided  into  five  equal  parts;  then  the  connections  of  the  first  set  of  plates  may  be 
riveted  to  them,  at  the  first  and  third  divisions;  of  the  second  set,  at  the  second  and 
fourth  divisions ; of  the  third,  at  the  first  and  third ; and  so  on  alternately : this  will 
preserve  regularity,  and  keep  all  connections  clear  of  each  other.  Tlus  difference  iu 
connecting  the  copper  and  iron  plate  batteries  U caused  by  the  former  being  one 
single  case,  the  latter  two  separate  plates,  each  of  which  has  to  be  connected  to  ita 
adjacent  zinc. 

A convenient  dimension  for  the  plates  will  be  al)Out  10"  x 8";  they  should  all  slide 
in  grooves,  cut  out  of  upright  pieces  of  wood  let  into  the  frame : auy  plate  may  tliua 
readily  he  withdrawn,  if  required.  The  plates  should  be  supported  by  leaving  about 
i an  inch  at  the  liottom  of  each  groove  solid  or  uncut,  which  w ill  form  a shoulder  for 
them  to  rest  u{K)0,  and  they  will  thus  be  about  4 ^ i^ch  clear  of  the  bottom  of  the 
trough. 

The  acid  solution  should  be  of  the  same  strength  as  for  the  copper  plate  battery 
already  mentioned. 

The  (lunensions  of  the  trough  for  a batter)'  of  ten  sets  of  plates  will  be  about 
2'  2"  X 1'  1"  X 10",  each  cell  being  llj  inches  long,  2 inches  broad,  and  9 inchea 
deep. 

A plate  baiter;  should  always  be  raised  or  suspended  above  its  trough  when  not  in 
action,  to  allow  the  acid  solution  to  drip  from  the  plates  into  the  trough ; and  this 
may  be  done  in  various  ways,  cither  by  having  ends  or  handles  projecting  beyond  the 
frame  for  hfting  the  battery  in  and  out,  or  by  standards  attached  to  the  ends  of  the 
trough,  carrv'ing  a windlass,  with  handles  fur  winding  the  battery  up  and  down  by 
meatis  of  a cord  attached  to  each  end  of  the  frame ; and  which  may  be  rendered  still 
easier  to  work,  by  having  weights  to  counterbalance  the  batter)’  suspended  over  small 
pulleys  on  the  staudards,  when  one  iicrson  may  work  the  battery  with  ease;  or, 
lastly,  by  having  a cog-wheel  and  rack  inserted  in  each  end  of  the  frame,  with  handles 
for  turning  the  wheels.  The  battery  will  thus  be  raised  and  lowered  without  having 
so  much  additional  apparatus.  Perhaps  of  all  these  methods  the  plan  of  counter- 
tiaiancing  the  battery  may  be  considered  the  best,  as  affording  the  greatest  facility  for 
working. 
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A pi  in  for  eoQstrncting  the  iron  and  zinc  battery  has  lately  been  adopted  in  Scot* 
land,  which  fKwseasea  sume  ailvantagct  over  the  one  above  described  on  the  Wollaaton 
principle,  in  which  the  trough  » simply  a box  without  partitions : a battery  on  this 
principle  becomes  very  compact,  as  the  plates  may  be  much  closer  to  each  other  than 
in  any  other  amngenicnt : the  action  of  both  sides  of  the  plates  is  also  thus  obtained. 
In  this  construction  the  zinc  and  iron  plates  are  placed  alternately,  in  Ueu  of  having 
one  of  the  former  between  erery  two  of  the  latter:  supposing  the  series  to  commence 
vrith  iron,  let  the  first  and  second  iron  plates  be  connected  together  as  a double 
terminal  plate,  with  a w'ire  attached  to  form  the  positive  end  or  pole;  then  join  the 
first  zinc  and  tliird  iron,  the  second  zinc  and  the  fourth  iron,  the  third  zinc  and  the 
fifth  iron,  and  so  on  to  the  end  of  the  series,  which  may  consist  of  twenty  plates  of 
zinc  and  twenty*one  of  iron ; then  it  will  be  found  that  the  twentieth  or  last  zinc 
will  be  disconnected  from  any  other,  and  a wire  attached  to  this  will  form  the 
negative  end  or  pole. 

In  this  construction  the  plates  may  be  very  close  to  each  other,  alrout  of  an  inch 
apart;  they  should  be  separated  by  slips  of  wood  of  this  thickness,  placed  between 
each  plate,  the  whole  being  kept  u^ther  by  two  pieces  of  board  at  the  ends,  oon> 
nected  by  cross  bars  at  the  sides,  and  with  one  at  the  bottom  to  prevent  the  plates 
from  falling  out : this  arrangement  will  be  found  simple  and  expeditious,  and  therefore 
well  calculated  for  common  blasting  operations.  The  partitions  in  the  trough  may 
be  dispensed  with,  because  by  the  method  of  connection,  two  plates  intervene  between 
every  pair  in  metallic  connection ; there  is  thus  no  cross  play  of  electricity,  which 
vrould  ensue  vrith  a battery  on  the  ^Volla8ton  arrangement,  if  immersed  in  a trough 
vrithout  partitions.  The  action  of  both  sides  of  the  plates  is  also  thus  obtained.  A 
battery  of  twenty  pairs,  or  of  forty*one  single  plates,  may  l>e  readily  got  into  a space 
of  20  inches  in  length,  or  even  less. 

This  last  mode  of  arrangement  is  recommended  for  blasting  operations  in  the 
field,  from  its  compactness  and  simplicity  of  construction:  the  power  of  a battery  of 
this  form  would  be  almut  on  an  equality  with  one  of  a simUar  number  of  plates  on 
the  Wollaston  principle,  and  a single  battery  would  be  sufficient  to  fire  charges  at 
the  distance  of  500  feet : if  more  power  should  be  required,  then  two  of  them  may  be 
combined. 


Prt\feuor  Croce’s  Batttry. 

The  battery  possessing  the  greatest  knovrn  intensity  is  of  the  form  invented  by 
Professor  Grove:  its  peculiarity  consists  in  the  use  of  two  acids, — concentrated  nitric 
and  dilute  sulphuric  or  muriatic : the  former  is  contained  in  an  inner  porous  cell  in 
contact  with  platinum,  the  negative  metal ; the  latter  in  an  outer  vessel  with  zinc, 
the  positive  metal.  As  soon  as  the  electric  current  is  established  by  completion  of 
the  circuit,  both  acids  are  decomposed ; the  hydrogen  of  the  muriatic  unites  with  the 
oxygen  of  the  nitric,  and  the  chlorine  attacks  the  zinc.  The  hydrogen  is  thus 
removed  vrithout  being  evolved  at  the  negative  plate.  Its  superior  energy,  as  com- 
pared with  Professor  Daniell’s  battery  or  with  the  common  arrangement  of  platea,  is 
due  to  the  nitric  add  parting  vrith  its  oxygen  more  readily  than  sulphate  of  copper; 
resistance  is  thus  lessened,  and  its  power  relatively  increased:  there  is  also  no  pred- 
pitation  either  o(  copper  or  zinc  on  the  negative  metal,  and,  consequently,  no 
counteraction. 

This  battery  is  remarkable  for  its  power : a series  of  four  cells  in  good  order  will 
give  a cubic  inch  of  mixed  gases  per  minute  for  every  square  inch  of  platinum  in  each 
cell,  and  all  the  other  effects  in  proportion.  It  has  also  the  advantage  of  occupying 
very  little  space.  It  is  rejuarkably  constant,  and,  from  its  great  intensity,  very 
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economical,  as  a smaller  series  may  be  employed  than  in  any  of  the  other  com- 
binations. 

For  mining  and  blasting  operations  on  a large  scale,  its  great  intensity  would  make 
it  valuable,  particnlBrly  in  firing  a number  of  charges  simultaneously ; but  for  common 
purposes  of  this  kind  it  would  perhaps  not  be  so  practically  useful  as  the  simpler 
form  of  the  zinc  and  iron  battery  already  mentioned,  the  porous  cells  being  fragile 
and  delicate,  and  the  nitric  acid  destructive  to  clothing.  Its  construction  might, 
however,  he  modified  to  remedy  these  inconveniences,  and  to  make  it  practically 
useful  in  the  field. 


Smet's  Battery. 

Another  battery  of  great  practical  utility  has  also  been  invented  by  Mr.  Smee,  who 
has  taken  advantage  of  the  property  which  roughened  surfaces  possess  of  evohing  the 
hydrogen,  by  covering  the  negative  element,  either  silver  or  platinum,  (generally  the 
former  for  practical  purposes,)  with  the  finely  divided  black  powder  of  platinum : it 
is  not,  however,  considered  necessary  to  enter  more  fully  into  the  construction  of 
this  1»attcry.  Compared  with  Professor  Grove’s,  its  relative  power  is,  Smee’s  59, 
Grove's  75,  as  indicated  by  the  number  of  degrees  of  deficction  of  the  galvanometer. 

The  principles  of  six  several  kinds  of  batteries  which  may  be  usefully  employed  in 
blasting  having  been  given,  it  should  be  again  remarked  that  the  cast  iron  and  zinc 
battery  will  be  found  the  most  practically  useful,  and  the  simplest  form  will  he  that 
descrit>ed  in  page  391,  in  which  the  zinc  and  iron  plates  are  placed  alternately,  and 
the  action  of  both  their  sides  is  obtained;  the  trough  being  simply  a box,  without 
being  divided  iuto  cells. 

OF  THE  CONDUCTING  WIRE  TO  BE  USED  IN  BLASTING. 

The  best  and  most  convenient  form  of  conducting  wire  consists  of  several  fine 
copper  wires  twiste<l  together  like  a hempen  rope : thus  prepared,  it  becomes  very 
flexible,  and  less  lialde  to  break  than  a solid  wire  of  equal  dimensions,  which  has 
generally  been  used  in  the  operations  of  the  Corps:  the  jnnetions  of  the  several 
lengths  may  lie  very  securely  united  by  splicing,  as  in  a common  ro|>e:  with  the  solid 
wire  these  joints  arc  lUfficuIt  to  form,  and  a fracture  is  more  liable  to  occur  at  a joint 
than  at  any  other  ]>art.  Fine  wire  can  always  he  procured,  whereas  it  would  pro- 
bably be  necessary  to  have  a solid  wire  of  sufficient  size  manufactured  for  the  purjiose. 

It  has  already  been  stated  that  the  conducting  power  of  wires  varies  with  their 
thickness,  or  with  the  area  of  their  section : this  should  not  be  -less  than  ^th  or  ^th 
inch  in  diameter,  and  in  forming  the  wire  rope  as  many  fine  wires  must  he  twisted 
together  as  will  make  up  this  size.  During  the  last  season’s  operations  (m  the  wreck 
of  the  Royal  George,  the  wire  rope  was  prepared  in  the  rope-house  at  Portsmouth 
Dockyard  out  of  wire  inch  in  diameter,  or  No.  14  guage;  three  strands  or 

threads  being  a little  more  than  equivalent  in  area  to  one  solid  wire  ^th  inch  in 
diameter : 30  tbs.  in  weight  of  this  size,  or  1 000  feet  in  length,  made  300  feet  of 
conducling  wire  when  completed. 

To  insulate  or  separate  the  two  condneting  wires  from  each  other,  which  for 
the  sake  of  convenience  and  portability  should,  in  land  operations,  he  laid  close 
together,  so  as  to  fonn,  as  it  were,  one  rope. — they  must  be  carefully  coated  with  a 
water-proof  composition,  and  then  hound  over  with  layers  of  tape,  twine,  &c., 
making  them,  when  thus  prepared,  al>otit  |^th  inch  in  thickness.  The  composition 
which  has  been  hitherto  generally  used  for  this  purpose  consists  of  bces’-wrax,  pitch, 
and  tallow,  in  the  proportion  of  8 pints  of  pitch  to  1 of  each  of  the  other  ingredients, 
laid  on  wliile  hut : it  is  probable,  however,  that  sheet  india-rubber,  bound  over  the 
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vires  and  covered  vith  India>rubl>pr  solntion,  would  effectualiy  insulate  them,  defend 
them  from  damp  when  lud  in  moist  ground,  and  lie  more  dcanly  than  this  rom- 
position,  which,  as  lo  its  proportions,  was  the  result  of  many  trials  made  by  Serjeant- 
Major  Jones,  R.  S.  & M.,  at  the  Royal  Engineer  Kstablishroent,  Chatham. 

In  forming  conducting  wires,  they  have  hitherto  generally  been  separated  or  in. 
aulated  by  being  laid  on  each  side  of  an  |-inch  rope  placed  lietw^n  them,  which 
has  been  considered  necessary  for  perfect  insulation.  This  ro|>c  may,  however,  Ik* 
disjtensed  * with,  and  for  land  operations,  the  wires  liaving  been  carefully  coateii 
in  the  manner  described,  may  be  laid  close  together,  side  by  side,  and  then  Imund 
over  or  connected  by  coarse  tape  or  twine.  The  double  conductor  thus  b^mmes 
small  and  of  convenient  sire,  and  may  be  coiled  on  a common  log  reel,  whereas 
with  the  addition  of  the  rope  it  becomes  bulky,  and  a large  drum  is  then  neccssar\ 
for  coiling  it  flat  and  free  from  kinks. 

For  subaqueous  operations,  in  using  a double  wire  it  will  be  better  that  the  two 
wires  thus  prepared  should  be  employed  separately  f or  singly  rather  than  joined 
together  as  one;  for  in  working  under  water  much  inconvenience  and  loss  of  ]H>wer 
residt  from  the  covering  l>ecoming  gradually  worn  off  by  damp  and  friction,  leaving 
the  wires  exposed  in  one  or  more  places  and  in  contact  with  the  water,  and  fmiures 
are  frequently  caused  from  the  wires  being  brought  together  at  an  improper  place, 
causing  the  circtiit  to  l)c  completed  before  arriving  at  the  charge.  This  is  more 
especially  the  case  when  they  arc  separated  hy  the  ro|>c,  which  in  contra4*ling  by  the 
penetration  of  moisture  would  draw  up  the  wires  over  it,  and  cause  them  more 
quickly  to  come  in  contact.  The  two  separate  siugle  lines  may  each  he  connected  to 
one  of  the  priming  wires  of  the  charge  at  one  end,  and  to  the  poles  of  the  lottery  at 
the  other,  and  a large  s|>ace  left  between  them  intennediately ; then  all  risk  of  a 
CsUurc  from  improper  meiallic  contact  would  be  obviated. 

But  in  subaqueous  o|>erations,  a complete  metallic  circuit  is  not  re<}uired ; a portion 
of  one  of  the  conducting  wires  may  l>e  dispensed  with,  and  the  depth  of  water  inter, 
vening  l>etweeo  the  charge  at  the  bottom  and  the  surface  of  the  sea  or  other  piece  of 
water  in  which  the  operations  are  being  carried  on,  may  be  uscil  for  completing 
the  circuit.  In  this  ease,  on  account  of  water  l>eing  a more  imperfect  conductor  tlian 
that  portion  of  the  wire  for  which  it  U substituted,  it  liecoiues  necessary  to  use 
a larger  surface  of  metal  at  each  extremity  of  the  water  conductor,  that  is  to  say,  (in 
the  case  of  submarine  operations,)  at  the  t>uttoiu  and  sm^acc  of  the  sea,  to  lead  the 
electric  fluid  througli  it.  At  Spithead,  in  the  summer  of  1843,  we  used  zinc  plates 
at  the  surface,  and  the  case  of  tin  or  iron  in  which  the  chai^  was  usually  contained 
served  as  the  metal  required  at  the  bottom.  At  the  depth  of  13  fathoms  it  was 
ascertained  that  almut  3 square  feet  of  surface  of  the  zinc  or  ftositivc  metal  was 
required,  but  in  respect  to  the  other,  or  negative  metal,  a much  smaller  surface 
was  apparently  sufficient.  This  surface  of  zinc  should  be  divided  into  three  or  more 
plates,  connected  with  each  other  and  suspended  from  a copper  wire  passed  through 
a bole  in  the  top  of  each  plate,  and  immersed  into  the  water  at  the  surface:  the  other 
end  of  tliis  wire  goes  to  the  battery.  The  long  single  wire  extending  from  the 
battery  to  the  charge  Is  connected  to  one  of  the  priming  or  short  wires  inserted 
in  the  bursting  tube,  and  the  other  priming  wire  is  turned  down  on  the  metallic 
surface  of  the  ca^  enclosing  the  charge,  and  connected  with  iu  The  charge  having 


* It  WM  dispented  with  by  Cspl.  Larcoro,  K.  E.,  in  tlie  Phu-nix  Park  opcratiniu,  Uccembcr, 
rfdrCor|i«  Pa]>er«,  vol.  ix. — Kit. 

t Two  M>parate  wim  wrrr  u»r<]  by  Slajitr-Geacnl  Pastry  in  working  over  the  wreck  of  the  Kd^ar, 
at  Spithead,  during  the  aumniGr  of  1814, 


Digitized  by  Google 


396 


ELECTRICITY. 


been  taken  down  by  a diver,  and  placed  in  its  proper  poiition  at  the  bottom,  the  ends 
of  the  long  single  wire  above  water,  and  of  the  short  length  attached  to  the  plates,  are 
led  to  the  voltaic  battery ; on  forming  contact  at  which,  the  intercepted  portion  of 
the  circuit  from  the  zinc  plates  at  the  top  to  the  metal  case  at  the  Imttom  of  the  sea 
is  completed  by  the  depth  of  water  between  them:  the  electric  current  is  thus  passed 
through  the  piece  of  tine  platinum  wires  dxed  across  the  priming  wires  of  the  bunting 
charge,  which  also  forms  a part  of  the  circuit,  and  is  instantaneously  ignited.  This 
method  will  serve  when  the  cLaigc  is  contained  in  a vessel  of  tin,  iron,  &c.;  but  in 
the  case  of  wooden  casks  it  would  be  necessary  to  attach  a sheet  of  tin  or  copper  to 
the  surfaces  of  the  cask,  to  which  the  second  priming  wire  woiUd  be  attached. 

DKSCniPTlON  OF  THB  CBAROES  USUALLY  EMPLOYED  IN  VOLTAIC  BLASTING. 

It  has  alrcsdy  been  stated  that  ignition  is  communicated  to  the  charge  by  having 
a small  portion  of  the  circuit  within  the  powder,  composed  of  fine  steel  or  platinum 
wire  (about  I inch  in  length),  which,  being  made  red  hot  during  the  transmission  of 
the  voltaic  current,  fires  the  charge  as  soon  as  contact  is  made  at  the  battery. 

From  the  rapidity  with  which  the  fine  wire  is  fuzed,  it  is  necessary  that  the  |»owder 
immediately  in  contact  with  it  should  be  of  a finer  quality  and  more  thoroughly 
dried  than  the  main  body  of  powder  composing  the  charge.  On  this  account,  and 
for  the  sake  of  convenience  in  attaching  the  main  or  conducting  wires,  it  is  usual  to 
have  small  bursting  charges,  or  cartridges,  holding  a few  ounces  of  the  finest  sporting 
powder,  (their  size  varying  according  to  that  of  the  mass  of  powder  to  be  ignited,) 
which  should  be  thoroughly  dried  by  being  placed  and  shaken  on  a plate  which  haa 
been  moderately  heated  at  the  fire.  These  bursting  charges  may  be  contained 
in  cylinders  or  cases  of  tin  or  jmper;  if  in  the  former,  great  care  is  required  to 
prevent  the  wires  within  the  case  from  touching  the  tin,  on  account  of  its  being 
a conductor.  For  land  operations,  it  will  merely  be  necessary  to  close  the  top  and 
bottom  of  the  bursting  charge  with  bungs  of  coric ; before  fixing  which,  the  priming 
wires  (so  called  to  distinguish  them  from  the  main  or  conducting  wires)  should  be 
introduced,  from  a foot  to  18  inches  long,  the  ends  projecting  9 or  12  inches  from  the 
top  of  the  case,  the  ends  within  it  passing  through  grooves  cut  into  the  sides  of  the 
upper  cork,  and  clenched  against  a thin  piece  of  wood  near  the  bottom  of  the 
bursting  charge,  but  not  occupying  the  whole  of  its  interior  space.  The  platinum 
wire  should  be  fixed  across  the  copper  wires  about  the  centre  of  the  bursting  charge, 
which  should  then  he  filled  from  the  bottom  with  the  finest  sporting  powder 
(thoroughly  dried  as  above  described),  and  closed  by  the  lower  bung  of  cork.  The 
top  and  bottom  of  the  bursting  charge  should  then  be  sealed  with  any  good  cement, 
which  does  not  crack  in  cooling,  and  will  keep  out  damp. 

In  firing  a mine  on  land,  it  will  be  necessary  to  place  a bursting  charge,  prepared 
as  above,  in  the  centre  of  the  mass  of  powder  to  bo  ignited ; the  ends  of  the  main 
eondneting  wires  must  then  be  connected  with  those  of  its  priming  wires  by  placing 
a few  inches  of  each,  side  by  side,  and  frapping  round  them  with  fine  bell  wire,  and 
then  covering  them  with  tape  dipped  in  waler.proof  composition.  The  length  nf  the 
conducting  wire  must  of  course  vary  according  to  the  n^ure  of  the  mass  to  be 
removed  by  the  explosion,  the  splinters  from  which,  if  of  rock,  might  endanger  the 
operator  at  the  battery,  unless  at  a considerable  distance  from  the  charge.  In  mining 
operations  on  a moderate  scale,  a length  of  from  300  to  500  feet  will  generally 
be  found  sufficient  for  conducting  wires,  and  for  which  tbe  battery  of  ten  sets  of 
plates  will  possess  snifident  energy.  Contact  may  then  be  made  at  the  battery  by 
hand:  and  from  the  known  rapidity  with  which  electricity  travels,  the  time  which  it 
takes  to  pass  through  this  length  of  wire  will  make  no  perceptible  difference  in  that 
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of  ftriag  the  mine,  which  mav  lie  saiii  to  take  place  at  the  instant  the  circtiit  is  coui* 
pleted : should  it  be  feared,  however,  that  at  this  distance  splinters  might  injure  the 
person  firing,  a self>acting  apparatus  mav  easily  be  contrived  by  which  he  may  retire 
to  a place  of  safety,  after  having  made  the  arrangements  at  the  batters'  to  insure  the 
circftH  being  completed  a minute  or  two  after  he  has  left  it. 

Such  a self-acting  apparatus  may  be  formed  by  means  of  mercury  in  a cup  or 
vessel  having  one  end  of  the  conducting  wire  dipped  into  it,  while  the  pole  of  the 
battery  to  which  it  it  to  he  connected  is  suspended  above  it,  and  held  by  a string; 
(the  end  of  the  other  conducting  wire  and  pole  of  the  battery  having  been  prenously 
connected.)  If  such  an  arrangement  therefore  is  adopted  as  to  cause  this  string  to  be 
burned  asunder  in  a g^ven  interval  after  the  operator  Las  left  the  battery,  so  that  the 
pole  of  the  battery  may  drop  into  the  same  cup  of  mercury  as  tliat  in  which  the  end 
of  the  conducting  wire  to  which  it  is  to  be  connected  U already  immersed,  the  object 
is  gained ; for  by  means  of  mercury  as  good  a connection  is  formed  as  if  the  ends  of 
the  wires  actually  tonched  each  other. 

Another  method  by  the  agency  of  mercury  has  been  recommended  liy  Professor 
O’Sbaughnessy,  thus: 


t,  ConductiDg  wim. 

P.  W.  Plstinun  wire. 
f,  ff.  Pole*  of  battery  B. 

V.  VcMel  flUed  with  mereary,  sod  with  a cock  at  bottom  for  emptying  it ; the  coadveting  wires 
(e,  if)  paaa  through  boles  in  the  tidea  of  the  vessel. 

As  long  as  the  vessel  is  full,  the  circuit  of  the  conducting  wires  will  be  completed 
by  the  mercury,  and  the  electric  current  will  thus  be  stopped  from  passing  through 
the  piece  of  platinum  wire  (P.  W.);  but  on  opening  the  cock  below,  the  mercuiy  will 
descend,  and  as  soon  as  a sufiicient  quantity  has  run  out  to  leave  the  conducting  wires 
clear,  the  current  will  no  longer  be  stopped,  but  will  pass  through  the  secondary  wire 
(P.  W.)  and  ignite  H.  Therefore  a sufficient  quantity  of  mercury  should  be  left  above 
the  level  of  wires  (c,e^  to  allow  a person  time  to  get  out  of  danger,  after  having 
tamed  the  cock  and  made  the  arrangements  for  firing  the  charge. 

Mr.  Roberts  has  recommended  another  mode  of  producing  contact  by  means  of  a 
string  to  he  pulled  by  the  operator  when  out  of  danger,  which  causes  a tin  disc  to 
move  along  a cross  bar  fixed  on  two  uprights  at  the  ends  of  the  battery,  and  to  come 
m contact  with  another  tin  disc  fixed  on  the  same  cross  bar:  by  previously  attaching 
those  wires  to  the  discs,  which  would  otherwise  have  been  connected  by  hand,  it 
ia  plain  that  the  contact  of  the  discs  will  cause  that  of  the  wires : the  discs  should  lie 
kept  apart  antil  required  for  use,  by  means  a spiral  spring  attached  to  one  of  them, 
and  coiled  ronnd  the  bar,  which,  when  extended,  will  allow  them  to  be  in  contact, 
but  when  the  string  is  slackened  will  cause  them  again  to  separate  by  coiling  up. 
The  operator  may  thus  retire  to  a considerable  distance,  taking  care  that  the  battery 
is  in  such  a position  as  not  likely  to  be  ii\)urcd  by  falling  fragments  of  rock ; and  on 
poUiDg  the  string,  and  bringing  the  discs  into  contact,  the  explosion  of  the  mine  will 
ensue. 
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For  blasts  in  rock,  General  Paslcy  has  recommended  cones,  either  of  iron  or  hard 
wood,  being  used  immediately  over  (he  bag  or  case  contaimog  the  powder,  (for 
voltaic  pur|>osea,  iron  will  be  objectionable,  and  wood  only  should  lie  used;)  the 
upper  part  of  the  hole  to  l>e  tilled  with  small  pieces  of  hard  broken  stone,  cajMibte  of 
being  passed  (lirough  a ring  of  about  } inch  in  diameter,  which  will  answer  the 
purpose  of  tamping.  In  preparing  these  blasts  for  being  tired  by  tlic  voltaic  battery, 
the  priming  wires  should  be  let  through  a groove  cut  on  each  side  of  the  wooden 
cone,  their  ends  turned  down  on  the  bottom  of  it,  and  connected  by  a piece  of  tine 
platiumn  wire  from  1 inch  to  1}  inch  long.  If  in  a dr\'  soil,  the  powder  may  then 
l>e  enclosed  in  a canvass  bag,  tied  round  a projecting  collar  on  the  bottom  cone;  tlte 
cone  and  the  charge  with  its  priming  wires  may  thus  bo  let  down  to  the  bottom  of 
the  bole,  and  the  tamping  of  broken  stone  made  over  it.  Tlie  priming  w ires  will,  of 
course,  vary  in  length  acconling  to  the  depth  of  bole;  they  should  project  about 
12  inches  above  the  top  of  it,  and  the  conducting  wires  may  then  l>e  connected 
to  them,  as  above  described.  If  in  a damp  or  wet  situation,  the  bag  must  l>e  coated 
and  mode  watcr>proof,  or  the  charge  may  be  contained  in  a case  of  brown  paper  or 
pasteboard,  pitched  over. 

For  mines  of  a moderate  size,  which  do  not  contain  more  than  from  50  to  200  tbs. 
of  powder,  the  bunting  charges  may  lie  small ; the  cartridge  being  altogcllier  about 
4 inches  long  and  I inch  in  diameter,  and  holding  almut  1 oz.  of  line  powder. 

In  operations  on  a larger  scale,  these  secondary  charges  nmy  be  pm|Mtrtionabiy 
increased  in  size,  and  even  two  may  be  u$e<l  on  each  conducting  wire,  to  l>c  tired 
simultaneously,  so  as  to  ignite  a large  mass  of  )>owdcr  in  two  places  at  the  same 
instant : this  was  successfully  adopted  in  firing  the  great  mines  at  the  Hound  Down 
ClitF,  Dover,  in  January,  1843,  where  for  the  three  charges  (two  of  5.500  ft>s.  and  one 
of  7500  tbs.)  there  were  two  bursting  charges  on  each  couducting  wire,  9 inches  long 
and  2 inches  diameter,  which  were  extended  to  a distance  of  about  3 feet  apart  in  the 
chaml>cr8,  and  buried  in  the  centre  tier  of  loose  powder.  In  this  operation  the 
powder  was  contained  in  loose  bags,  holding  aliout  50  lbs.  each,  the  mouths  left  open, 
and  up|>crmost  in  the  tiers  below  the  ceutre,  while  those  above  it  bad  the  mouths 
downwards : the  interstices  were  filled  in  with  loose  jjowder.  Tliis  will  lie  found  a 
convenient  mode  of  charging  mines,  and  will  insure  the  ignition  of  the  whole  of  the 
powder  when  in  large  masses. 

ON  THR  PURPARATION  OP  CHARGES  FOR  SUBAQUEODS  OPERATIONS. 

Tlie  preparation  of  these  charges  requires  the  greatest  care,  particularly  when  the 
operations  arc  carried  on  at  any  great  depth. 

In  working  against  a wreck,  the  general  system  will  be  to  employ  large  charges  at 
first  to  break  it  up  into  detached  masses,  which  if  necessary  may  again  l>c  sub- 
divided by  using  charges  of  a smaller  size,  until  at  length  very  small  quantities  of 
powder  will  lie  sufiicient  to  break  up  or  detach  the  pieces  still  remaining,  lienee  the 
sizes  of  the  charges  will  vary  acconling  to  the  objects  for  w hich  the)'  are  required. 
For  containing  the  larger  chaises,  which  are  supposed  nut  to  exceed  fiOO  or  700  lbs., 
wine  or  spirit  casks  will  be  found  convenient  and  economical;  and  if  (be  depth  does 
not  exceed  30  or  40  feet,  they  need  not  be  stronger  than  those  commonly  used  in 
the  Royal  Navy,  excepting  that  the  heads  will  require  some  additioual  security,  as 
being  (he  part  must  lialde  to  be  forcetl  in  by  the  pressure  of  the  water.  Beyond  that 
depth,  however,  the  w hole  cask  should  )>e  more  strongly  made  than  would  be  usual 
for  common  purposes. 

A convenient  size  of  cask  for  the  larger  charges  will  be  the  72-gallon  puncheon; 
for  (be  medium  size,  the  IB-gallun  kilderkin;  and  for  the  small  ones,  tin  cans  or  oil 
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bottles,  of  sizes  Tarying  from  2 to  5 gsllons,  many  of  which  are  osually  in  store  at  the 
different  stations,  and  thus  easily  procured. 

The  puncheon  for  the  larger  charges,  w hen  sunk  to  depths  of  from  10  to  12  or  LI 
fathoms,  should  be  prc]iarcd  as  shewn  in  Plate  VI.;  the  body  or  staves  to  be  1|  inch 
thick,  and  the  heads  funned  iu  two  thicknesses  of  1|  inch  each,  the  lower  one  pUced 
transversely  to  the  upper,  and  resting  on  a circular  groove  or  shoulder  cut  out 
all  round  the  inside  of  the  ends  of  the  staves,  equal  in  depth  to  about  half  tlieir 
thickness : this  lower  head  should  l>e  additionally  secured,  both  at  top  and  hot* 
tom,  against  external  pressure,  by  the  support  of  four  cleats,  to  be  let  at  equal 
distances  round  the  circle  about  \ inch  into  the  thickness  of  the  body.  The  upper 
head  should  be  fixed  close  over  the  lower  one,  and  secured  to  it  by  strong  3-inch 
screws;  it  should  come  flush  with  the  outside  of  the  cask,  and  a broad  iron  hoop 
passed  round  outside  the  top  and  bottom,  screwed  to  each  of  the  heads,  will  scaire 
and  connect  the  whole  firmly  together.  Where  these  or  similar  precautions  are  not 
adopted,  there  would  be  every  probability  of  tbe  heads  being  forced  in  by  the  pressure 
of  water  above,  which,  on  a head  2 feet  in  diameter,  at  the  depth  of  13  fathoms, 
would  tie  al)out  7 tons. 

In  altering  common  puncheons  for  subaqueous  explosions,  such  as  could  generally 
be  procured  in  a colony  from  the  Commissanot  Department,  it  would  be  necessary  to 
saw  off  so  much  of  the  top  and  bottom  as  would  include  the  triangular  groove  or 
mortise  into  which  the  common  form  of  head  is  usually  let ; then  the  rebate  or 
shoulder  for  the  new  bead  should  )>e  commenced  from  tliat  level. 

The  most  difficult  and  troublesome  part  of  the  opemtion  will  l>e  that  of  making  the 
cask  water-proof ; for  when  sunk  to  a great  depth,  the  pressure  of  the  water  w ould  cause 
it  to  penetrate  at  the  most  minute  hole  or  imperfection  iu  the  covering.  The  cask  is 
first  to  be  payed  over  with  a coat  of  tbe  composition  above  mentioned,  consisting  of 
bees' -wax,  pitch,  and  tallow,  w hich  will  fill  up  the  pores  of  the  woo<1,  and,  with  the 
addition  of  strips  of  canvass  laid  between  the  hoo|>s,  will  bring  the  whole  surface 
level,  and  prevent  their  edges  from  chafing  the  coats  of  canvass  to  be  next  laid  on, 
which  should  consist  of  strips  (No.  6,  good  old  worn  canvass  will  do)  laid  on  length- 
wise, from  end  to  end,  having  been  previously  coated  with  composition  on  the  under 
side  only : the  ends  projecting  5 or  6 inches  beyond  those  of  the  cask  should  he 
notched  for  the  purpose  of  folding  or  plaiting  down  upon  the  circular  heads : the 
joints  of  the  canvass  should  not  lap  over  each  other,  but  merely  touch;  5-inch  slips 
are  to  be  laid  over  each  joint  previous  to  the  second  coating,  in  which  the  cjutvass 
should  be  laid  in  a transverse  direction  to  the  first,  encircling  the  cask  with  one  joint 
round  tbe  centre  or  bung  diameter,  and  projecting  4 inches  over  the  ends,  which 
projections  should  be  notched  and  plaited  down  on  tbe  heads  as  before.  A 5-inch 
strip  roust  then  be  laid  over  the  central  meeting  joint,  and  each  head  covered  with  a 
circidar  piece  equal  to  its  own  diameter. 

In  both  first  and  second  coats,  the  composition  should  be  laid  on  the  under  side  of 
the  canvass  only,  and  drawn  tlirough  to  tbe  upper  one  by  a hot  fiat  iron : by  this 
means  the  interstices  and  pores  of  the  canvass  are  entirely  filled,  and  made  water- 
proof. A coating  of  the  coin]>osition  should  also  be  put  over  the  whole  on  com- 
pletion. 

^Vllen  in  this  state,  the  puncheon  should  be  lowered  empty  to  the  depth  at  which 
the  charge  U iotended  to  be  fired,  in  order  to  test  its  strength  and  water-proof 
qualities;  and  if  proper  precautions  have  been  taken,  the  cask  will  not  admit  the 
smallest  particle  of  water.  It  should  be  kept  immersed  at  the  proper  depth  for  almut 
half  an  hour,  and  a hea\7  weight,  such  as  a 10-cwt.  anchor,  will  l>e  required  to  sink  it, 
and  overcome  its  buoyancy : in  lowering,  it  will  be  necessary  to  protect  the  canvass 
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ooivering  from  friction  of  the  tlings  in  which  it  U licld,  by  fixing  six  or  eight  staves  of 
casks  tightly  round  the  outside,  lashing  them  at  equal  distances  by  yam,  for  the 
reception  of  which,  grooves  should  be  cut  in  the  staves,  about  2 inches  wide  and 
4 inch  deep,  at  about  6 inches  from  each  end.  The  sUngs  may  then  be  passed  over 
the  staves,  and  kept  quite  clear  of  tlie  water-proof  covering,  and  they  should  also  be 
connected  by  rope-yarn  to  keep  them  from  slipping.  After  the  cask  has  been  drawn 
up,  if  found  to  be  water-tight,  it  will  be  ready  for  loading  and  for  the  insertion  of 
the  bursting  tube,  which  may  be  couveniently  formed  out  of  lead  pipe,  with  the 
bottom  closed,  and  a circular  collar  or  flange  formed  on  the  top,  projecting  about 
4 inch,  for  the  purpose  of  muling  on  to  the  cask.  The  length  of  the  tube  should  be 
a little  more  Uian  half  the  bung  diameter,  ao  as  to  enter  the  cask  to  about  half 
its  depth.  For  tlie  72-gallou  puncheon,  a convenient  size  of  tube  will  be  1'  6"  long 
and  2 inches  diameter;  and  for  the  18-galloa  kilderkin,  12  inches  long  and  1)  inch 
diameter : a circular  bole  must  be  cut  out  of  the  cask,  at  its  bung  (hameter,  of 
sufficient  size  to  receive  the  tube  which  will  be  inserted,  and  the  projecting  collar 
nailed  down  on  the  surface  by  small  clout  muls.  The  operation  of  loading  may  then 
be  commenced : the  loading  hole  will  be  cut  out  of  the  centre  of  one  of  the  heads, 
tapering  from  the  top  to  the  bottom,  where  it  should  be  about  2 Inches  diameter;  a 
cleat  20  inches  long  and  4 indies  broad  having  been  previously  nailed  on  over 
the  centre  of  the  bead,  which  will  thus  make  the  thickness  of  wood  at  the  loading 
hole  about  34  inches.  Tlie  puncheon  should  be  filled  by  inverting  the  small  powder 
barrels  (holding  90  tbs.  each)  over  the  loading  hole:  as  each  barrel-full  it  poured  in, 
the  puncheon  roust  be  continually  shaken,  in  order  that  the  powder  may  be  properly 
distributed  over  the  whole  surface,  and  it  should  at  the  tame  time  be  rammed  by  a 
copper  rammer.  Nearly  10  tbs.  of  powder  per  gallon  may  thos  be  got  into  the 
puncheon : as  soon  as  it  is  full,  a small  wooden  plug,  about  an  inch  thick,  should  be 
dropped  into  the  bottom  of  the  loading  hole,  and  the  water-proof  composition  poured  in 
above  it,  until  nearly  on  a level  with  the  top  of  the  upper  surface  of  the  head : the 
remainder  of  the  hole  within  the  cleat  will  then  be  closed  liy  a dovetailed  wooden 
plug,  with  a circular  head  projecting  about  4 inch  all  round,  firmly  driven  in  with 
composition,  and  just  entering  the  upper  part  of  that  already  poured  in ; the  whole 
should  then  be  carefully  payed  over  with  the  same:  this  mode  of  fonning  the  loading 
hole  has  been  found  to  answer  admirably. 

The  preparation  of  the  bunting  charge  will  be  similar  in  principle  to  that  already 
described  for  land  operations,  though  difTering  somewhat  as  to  its  details : it  is  shewn 
in  Plate  VI.,  where  a and  b*  represent  a collar  and  plug,  which  may  be  turned 
out  of  oak,  elm,  or  beach.  The  collar  is  for  closing  the  top  of  the  tube,  into  which 
its  lower  half  should  enter  about  half  an  inch,  being  made  a little  smaller  than  the 
diameter  of  the  tube,  while  the  upper  half  lies  on  the  snrfaee  of  the  cask,  consisting 
of  a flange  or  sliouldcr  projecting  half  an  inch  ail  round.  A circular  hole  is  left  in 
the  centre  of  the  collar,  about  1 4 inch  diameter,  through  which  the  two  priming 
wires  pass,  and  their  ends  are  received  by  the  plug  below,  which  should  be  of  a cylin- 
drical form,  varying  in  size  according  to  that  of  the  bunting  charge : for  the  2-ineh 
tube  the  plug  should  be  about  I4  inch  diameter  and  7 inches  long,  with  two  grooves 
I inch  square,  cut  in  it  opposite  to  each  other,  in  which  the  wires  are  laid : the  tower 
part  of  the  plug  should  swell  out  about  half  an  inch  for  I inch  in  length,  to  give  a 
projection  for  attaching  the  month  of  the  canvass  bag  containing  the  bursting  pow<ier. 
The  ends  of  the  priming  wires  are  turned  up  and  flattened  against  that  of  the  plug, 
and  nailed  to  it  with  small  copper  nails:  two  pieces  of  fine  platinum  wire  are  then  to 


* T1»«m  f«fefeaM«  wv  omitted  la  Ae  orlainol  dniwinflm,  hat  rridmil)'  relate  to  Agi.  t,  t,  5.  (I. 
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be  bud  ftcross  the  ends  in  smell  notches  previously  cut  into  them  with  a chisel,  which 
ihoold  be  closed  and  hammered  lightly  down  over  the  fine  wire  to  retain  it  in  place. 
This  operation  requires  great  care  from  the  delicacy  of  the  platinum  wire,  two  pieces 
of  which  are  used  as  a precaution  in  the  event  of  one  breaking:  by  means  of  the 
ping,  the  priming  wires  will  l>e  kept  firmly  in  their  position,  and  not  be  liable  to 
move,  which  might  cause  a fracture  in  the  fine  wire  connecting  their  ends : the  end  of 
the  plug  should  have  a circular  hole  left  in  it,  on  each  side  of  which  the  flattened 
ends  of  the  priming  wires  will  Iw,  and  being  filled  with  fine  powder  in  contact  with 
the  platinum  wire,  the  ignition  of  the  latter  and  of  the  bursting  chaises  will  be 
insured.  The  canvass  bag  containing  it  will  be  about  7 inches  long,  occupying  the 
remaining  length  of  the  lead  tube,  and  the  vacant  spaces  round  the  sides  and  bottom 
should  then  be  filled  with  the  composition,  and  circular  layers  of  canvass,  well  coated 
and  payed  over  with  the  same,  passed  over  the  collar  to  cover  the  joint  between  it  and 
the  surface  of  the  cask,  and  carried  up  a few  inches  on  the  priming  wires  above  the 
collar.  The  ends  of  these  wires  should  project  about  a foot  beyond  the  top  of  the 
tube  for  connecting  with  the  conducting  wires,  carefully  insulated  with  tape,  yard, 
and  composition,  as  above  described,  lu  order  to  relieve  the  junction  of  the  priming 
and  conducting  wires  from  all  strain,  tliey  should,  when  connected,  be  turned  down 
upon  the  surface  of  the  cask,  and  fixed  there  by  a lashing  of  rope>yars,  passetl  round 
it : in  working  in  a tide>way,  or  in  a heavy  sea,  the  strain  would  sometimes  be  coq> 
liderablc,  and  might  be  sufficient  to  cause  the  separation  or  derangement  of  the  wireSf 
unless  this  precaution  were  adopted.  It  nuy  here  be  stated,  tliat  by  having  a bursting 
tube,  the  risk  of  the  whole  of  the  powder  being  spoiled  in  the  event  of  the  cask  leaking, 
is  obviated ; for  as  tbe  water,  if  it  penetrated  at  all,  would  most  {wobably  find  its  way 
through  at  the  joint  which  must  necessarily  be  left  round  the  collar  and  tube,  and  for 
securing  which  the  greatest  precautions  should  be  taken,  the  powder  contained  in 
the  small  charge  only  would,  in  such  a case,  be  damaged ; the  main  body  of  pow'dcr 
still  remaining  dr)'  and  fit  for  use:  tbe  cask  would  therefore,  in  tbe  event  of  a failure 
from  this  cause,  have  to  be  drawn  up  again,  and  a fresh  bursting  chai^  inserted. 

Id  lowering  a cask  containing  a charge  of  tbe  larger  size  (650  Ihs.)  to  be  fired 
against  a wreck,  a small  taclc  must  first  be  used  to  raise  it  from  the  deck  of  the  vessel 
in  wliich  the  operations  are  being  carried  on:  after  it  is  in  tbe  water,  it  will  be 
so  well  supported  as  only  to  require  a line  passed  round  a bollard,  and  attached 
to  the  slings  to  lower  away  upon  gently : to  the  end  of  this  line  a buoy  should 
be  attached,  to  be  thrown  into  the  water  for  marking  the  position  of  the  charge, 
so  that  on  heaving  the  vessel  or  vessels  out  of  the  way,  they  may  be  placed  at 
a proper  distance:  previous  to  the  explosion,  in  working  at  a depth  of  13  fathoms, 
a horizontal  distance  of  80  to  100  feet  will  be  sufficient  for  safety  in  firing  tiu! 
larger  charges,  and  about  oue*haIf  that  distance  in  firing  tbe  medium  oues,  while 
for  charges  not  exceeding  50  or  GO  lbs.,  the  vessels  need  not  be  moved  away  at 
ail,  but  may  remain  immediately  over  them : it  should  be  remembered,  however,  that 
the  effects  will  be  ranch  greater  when  working  at  lesa  depths,  and  the  distanees  sboidd 
be  increased  accordingly.  The  72>ga!lon  puncheon  wrill,  when  filled  with  powder, 
require  a weight  of  4 or  5 cwt.  to  sink  it,  which  may  be  conveniently  given  by 
attaching  canvass  bags  filled  with  ballast,  weighing  about  1 cwt.  each. 

Tbe  description  given  for  tbe  preparation  of  busting  charges  for  casks  will  hold 
good  for  any  description  or  size  of  charge,  the  rule  being  that  tbe  banting  charge 
ahould  be  equal  in  length  to  half  the  diameter  of  the  vessel  containing  the  powder ; 
and  the  size  of  the  collars,  plugs,  and  canvass  bags,  will  therefore  be  varied  according 
to  that  of  the  main  charge.  ^Vhe^e  tbe  diameter  of  tbe  plug  becomes  small,  as  in  the 
case  of  bursting  charges  for  tin  cases,  its  end  should  be  ent  obliquely,  so  as  to  offer  a 
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greater  surface  for  receiving  the  flattened  ends  of  the  priming  wires,  and  to  insure 
a length  of  1 inch  of  platinum  wire,  which  should  tie  its  miniimim  length.  For  the 
tin  cans,  tubes  of  the  same  metal  should  be  used  for  the  burstiug  charges,  soldered  iuto 
the  cans,  at  about  the  centre  of  their  height.  It  may  be  remarked,  that  in  working 
at  such  depths  as  12  or  13  fathoms,  the  depth  or  height  of  water  above  the  charge 
liccomes  a very  efficient  tamping,  and  a considerable  effect  will  be  produced  where 
charges  are  merely  laid  on  the  surface  at  the  bottom,  for  the  purjiosc  of  forming  a 
hole  or  crater  below  them,  which  would  be  fre<|uently  re<iuired  where  the  timber  or 
other  material  to  be  removed  is  buried  in  a mass  of  mud  or  shingle,  which  there  is  no 
other  means  of  dispersing. 

OK  riniKc  A KtniDBK  op  cuaroks  simcltanbouslt. 

This  operation  will  lie  found  of  great  use  on  land,  as  well  as  in  working  under 
water,  and  more  |iarticularly  in  blasting  rock  in  quanying,  where  it  is  frequently  an 
object  to  throw  down  a long  face  of  stone,  and  where  a much  greater  effect  may  lie 
produced  by  the  judicious  disposition  of  several  small  charges  iu  line  with  each  other, 
than  if  the  whole  of  the  powder  were  concentrated  iu  one  mass. 

The  simplest  and  most  economical  mode  of  firing  frcvcral  small  charges  or  blasts 
on  land,  will  be  to  have  a main  conductor  consisting  of  the  double  insulated  wire 
laid  parallel  to  the  blast-holes,  hut  several  feet  in  rear  of  the  face  intended  to  be 
thrown  down,  so  that  the  wires  may  not  he  injured  by  the  fragments  falling  after  the 
explosion : to  this  mmn  conductor  will  be  attached  at  the  several  intervals  * hrnnch 
wires  leading  to  the  chargc.s,  its  end  being  used  for  connecting  with  the  extreme 
charge ; the  connections  should  lie  very  carefully  formed  by  opening  the  main  wires 
at  each  |Kiint,  and  attaching  the  ends  of  the  branch  wires  either  by  means  of  licll  wire 
or  binding  screws,  (the  latter  mode  will  be  most  e.vpeditious,)  ami  taking  care  that 
the  wires  are  well  cleaned  and  brightened  at  the  several  points  of  connection. 

At  short  intervals  of  10  or  12  feet,  and  vrith  branches,  which  for  small  Masts  need 
not  exceed  20  feet  in  length,  a battery  of  moderate  power  would  be  sufficient  for 
firing  eight  or  ten  charges  simultaneously ; but  it  will  be  prudent  iu  the  first  instance 
to  fire  a set  of  small  cartridges  f in  the  same  ]>ositions  as  those  of  the  intended 
charges,  to  ascertain  the  requisite  strength  of  battery,  which  may  lie  tncrcase<l  to 
any  sufficient  amount  by  combining  two  or  three  together:  it  is  believed,  however, 
that  when  the  length  of  the  main  conductor  does  not  exceed  -100  feet,  and  of  the 
branches  20  or  30  feet,  two  liatlcrics  of  ten  sets  of  plates  each  will  be  sirfficimt  J for 
a number  of  charges  not  exceeding  ten  or  twelve,  which  is  probably  as  many  as  could 
ever  be  required  to  lie  fired  at  the  same  time.  By  this  mode  of  arrangement,  the 
electric  fluid  will  travel  through  each  charge  or  piece  of  fine  wire  in  succession,  but 
the  velocity  with  which  electricity  travels  being  too  great  to  make  such  exceedingly 


* Thia  wu  aecompluhed  with  remarkalile  ■impikity  aod  elepance  by  Capt.  Ijovom,  R.  E.,  In  his 
Pha-nix  Park  operationa  ^December,  1843),  by  IcadioK  the  jioaitiTe  wire  from  each  charge  to  a mer- 
cury cup.  and  the  negntirc  wire  to  another  mercury  cup : into  thc«e  cups  the  opened  pointa  of  the 
double  wire  were  plunged,  and  lU  other  enda  were  connected  viifa  the  lottery.  Thus  the  above- 
mentioned  advantage  «a«  afforded  of  aaving  the  main  wdre  ff  any  accident  had  happened  to  any  of 
the  mine  vrirea, — aa  that  one  alone  would  merely  have  been  thrown  out  of  the  mercury  cup. — Ktife 
Corpe  Papers,  vol.  ix.  * Phccnix  Park  Experiments.*— 
t As  done  by  Capt.  lavrcom.  in  his  ojienuions  in  I’banix  Park,  1843.— fd. 

} It  admita  of  doubt  as  to  bow  far  this  battery  would  he  strong  enough  for  tlie  work  dcserilietl : 
aeconling  to  some  of  tl«c  Pba  nix  Park  cxjicrimcnts  it  would  not.  For  the  relations  of  lengths  and 
diameters  uf  e<mducting  and  platittum  wires  to  the  strength  of  the  battery,  efde  Corps  Papen, 
vol.  ix. — Kd. 
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minute  intervals  of  time  perceptible,  the  charges  may  all  be  said  to  (>e  hre<l  at 
the  same  instant.  Several  interesting  experiments  have  been  tried  on  this  subject, 
which  prove  that  each  sect)ndary  wire  l>ecome*  ignited,  as  it  were,  at  the  same  moment 
of  time,  and  that  no  part  of  the  effect  is  dependent  upon  their  being  cousccutivciy 
bniken,  as  has  l)een  sup])Oscd ; also  that  in  the  case  of  the  of  one  of  the 

secondary  wires  (which  might  happen  if  the  powder  in  one  of  the  charges  were 
accidentally  damp),  yet  all  the  others  would  be  ignited  and  their  charges  fired  as 
usuaL  Again,  if  improper  metallic  contact  of  the  copper  wires  exists  any  tchere, 
either  in  the  conductor  or  branches,  the  electric  fluid  would  be  stopped  from  passing 
through  <my  of  the  charges,  but  would  return  to  the  battery  from  the  point  of 
impro])er  contact  without  any  effect : hence  the  greatest  care  will  be  required  in  con- 
necting to  keep  all  mmn  wires  clear  of  each  other. 

The  a)>0Ye  description  applies  chiefly  to  cases  of  common  blasting,  where  the  length 
of  the  branches  and  their  distances  apart  on  the  main  wire  would  be  small;  but  in 
operations  on  a larger  scale,  where  it  may  be  necessary  from  local  circumstances  to 
liavc  a great  length  of  wire  communicating  with  each  charge,  it  would  be  imprudent 
to  attempt  firing  several  charges  simultaneously  by  a single  combination  of  batteries. 
A safer  plan  will  be  to  have  a battery  for  every  two  charges,  or  in  some  cases  it  might 
even  be  better  to  liave  one  for  every  charge ; the  circuit  being  completed  either  by 
hand  or  mechanically  by  the  mercurial  igniter  already  noticed.  In  the  operations  at 
the  Round  Down  Cliff,  Dover,  (which  have  been  already  described  in  the  sixth 
volume  of  the  Professional  Memoirs,)  each  charge  ha<i  a separate  battery  and  wire 
of  1000  feet  in  length,  and  the  three  mines  were  fired  quite  simultaneously  by 
the  same  number  of  operators,  one  at  each  battery,  who  completed  the  circuit  by 
word  of  command. 

At  Spithead,  in  the  summer  of  18-13,  wc  fired  three  large  charges  together,  over 
the  wreck  of  the  Royal  George,  by  means  of  a miun  wire  and  branches,  (the  latter 
100  feet  in  length  and  20  feet  apart,)  the  end  of  the  main  wire  being  tuied  for 
the  extreme  charge,  and  the  battery,  consisting  of  forty  plates  of  iron  and  twenty  of 
zinc,  being  applied  at  the  opposite  end.  Here  the  charges  were  fired,  though 
the  re]K)Hs  were  successive  rather  than  simultaneous.  But  an  attempt  made  some 
time  after  to  fire  six  charges  together  in  the  same  manner  by  a combination  of  three 
IHiwerful  batteries,  ]>artly  failed;  four  only  out  of  the  six  exploding,  and  those  not 
simultaneously,  but  with  a perceptible  interval  between  each  report.  These  facts, 
together  with  others  deduced  from  numerous  experinicnts  afterwards  tried  with  smalt 
water-proof  bursting  charges  sunk  to  the  bottom,  provcil  that  for  simultaneous  firing 
under  water  it  would  be  preferable  to  have  a number  of  smaller  batteries,  with 
a separate  wire  for  each  charge,  rather  than  an  equal  strength  of  battery  combined  in 
one  with  a single  focus  of  ignition, — an  additioual  reason  for  which  would  be  the 
difficulty  of  managing  so  nmny  wires  in  a subaqueous  operation,  when  attached  to  a 
main  conductor. 

In  forming  the  simultaneous  contact  of  a number  of  separate  wires,  the  mercurial 
igniter  will  be  found  very  convenient,  which  should  consist  of  two  parts:  a stand  or 
stool,  about  18  inches  high,  with  a front  frame  containing  as  many  cups  or  re- 
ceptacles for  mercury  as  there  are  wires,  and  an  arm  or  cross  piece  hinged  to  the 
back  of  the  stand,  with  a corresponding  numl>er  of  short  pieces  of  stout  copper  uirc 
let  into  it,  and  suaiicnded  over  the  frame  in  such  a manner  that  on  being  let  down 
each  piece  of  wire  will  enter  a cup  of  mercury  l>olow  it;  one  pole  of  each  liattery, 
and  the  end  of  ouc  side  of  each  condticiing  wire,  being  then  connected  to  each  other 
cither  by  screws  or  l)ell  wire.  The  second  |»Ie  of  the  liattcry  may  be  let  into  a 
mercury  cup,  and  fixed  there,  \^hilc  the  other  end  of  the  conductor  to  which  it  is  to  he 
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connected  will  be  attached  to  the  piece  of  copper  in  the  arm  immediateljr  above  it : 
the  same  arrangement  being  made  for  all  the  wires  and  l)atteries,  it  will  only  remain 
to  let  the  arm  fall  down  upon  the  cups,  when,  the  circuit  being  completed  at  the 
same  instant  by  the  upper  wires  entering  the  mercury,  the  whole  of  the  charges  will 
be  simultaneously  fired. 

Before  attaching  bursting  charges  to  a conductor,  it  will  be  essential  to  prove  that 
the  circuit  is  complete,  and  the  platinum  wire  perfect ; for  being  extremely  delicate, 
this  secondary  wire  is  occasionally  liable  to  be  broken  in  spite  of  all  precaution.  The 
readiest  mode  of  doing  so  will  Iw  by  means  of  the  instrument  called  the  * galvanometer,* 
the  principle  of  which  is  foundetl  on  the  well  known  influence  of  voltaic  electricity  on 
the  magnetic  needle:  a full  description  of  its  construction  is  given  in  the  account  of 
the  operations  at  the  Round  Down  CliflT,  Dover,  in  the  sixth  volume  of  the  Professional 
Memoirs:  the  voltaic  pair  there  used  consisted  simply  of  a small  plate  of  zinc  within 
a copper  ease ; but  this  may  be  improved  b>'  making  the  voltaic  pair  a small  single  cell 
of  a Daniell's  battery,  by  w*hich  the  action  will  be  much  longer  kept  up,  and  the  zinc 
will  not  so  soon  perish : the  action  of  the  needle  will  be  more  visible  if  the  coil 
of  wire  surrounds  it  vertically  rather  than  horizontally.  In  the  former  case  it  will  be 
deflected,  and  will  place  itself  at  right  angles  to  the  coil : in  the  latter  case  it  will 
move  vertically,  and  the  northern  end  will  be  elevated  or  depressed  according  to 
the  order  in  which  the  ends  of  the  rectangle  are  attached  to  the  voltaic  plates. 

Another  mode  of  proving  the  completeness  of  a circuit  by  means  of  the  ' vrater>test 
apparatus,’  or  the  power  of  the  electric  orcuit  to  decompose  water,  may  also  be  used, 
but  It  will  require  a more  powerful  battery,  and  not  he  so  quickly  performed  as  by  the 
* galvanometer,’  by  which  100  cartridges  may  be  proved  in  less  than  half  an  hour. 
In  carrying  on  operations  of  this  kind,  it  will  also  be  occasionally  useful  and  interesting 
to  try  the  relative  power  of  difTerent  kinds  of  Iratteries  and  lengths  of  wire,  fur  which 
purpose  the  voltameter  or  decomposition  apparatus  may  be  employed,  which  is 
constructed  so  as  to  measure  oflT  the  quantity  of  gu  emitted  when  water  is  decomposed, 
and  thus  to  indicate  the  amount  of  electricity  passing  in  a circuit.  * 

There  are  various  forms  of  voltameter,  but  the  one  most  commonly  employed,  and 
which  would  give  the  most  accurate  results,  is  that  in  which  the  water  (slightly 
acidulated)  is  contained  in  a glass  vessel  of  moderate  size,  dosed  at  the  top,  into  or 
near  the  bottom  of  which  are  fixed  two  pieces  of  platinum  wire  about  ^ of  an  inch 
apart.  A glass  tube,  whose  interior  diameter  may  be  i an  inch,  graduated  to  cubic 
inches  and  parts,  is  supported  over  these  poles,  entering  the  water  to  some  depth. 
The  tube  being  also  filled  by  inverting  the  vessel,  the  mixed  gases  will  be  collected  in 
it  on  connecting  the  ends  of  the  wires  or  poles  of  the  battery  with  those  of  the 
voltameter,  and  by  keeiiiog  a record  of  the  quantities  of  gas  delivered  per  minnte,  or 
per  half  minute,  using  difi^erent  kinds  of  batteries  and  lengths  of  conducting  wire,  we 
may  arrive  very  nearly  at  the  relative  powers  of  the  former,  and  the  proportional 
resistances  otfered  by  the  latter. 

Another  form  of  voltameter  is  that  in  which  two  tubes  are  nsed  over  each  pole,  to 
collect  the  gases  which  may  be  evolved,  separately  or  singly. 

RF.FKRRNCES. 

Zinc  and  Copper  Beilery. 

Plate  I.  Ordinary  battery. 

Fig.  1.  Diagram  of  the  Galvanic  Principle. 

Fig.  2.  Isometrical  view  of  a zinc  plate  and  copper  case,  with  a portion  of  the 
copper  reuiovetL 
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Fig.  3.  Three  sets  of  plates  connected. 

Fig.  4.  Portion  of  a copper  case  and  zinc  plate  on  an  enlarged  scale,  shewing  the 
connecting  hand  and  screw. 

Fig.  5.  Isometrical  view  of  a batterv'  of  ten  sets  of  plates  connected. 

Fig.  6.  Trough  containing  the  acidulated  solution,  in  which  the  battery  is  im> 
nicrscd.  h.  Oriflee  for  discharging  the  solution. 

Fig.  7.  Section  of  three  sets  of  plates,  shewing  a method  of  connection  by  lea\ing 
a tongue  or  flap  projecting  on  one  side  of  the  cupper  case,  to  be  turned  up 
against  the  adjoining  zinc  plate,  and  connected  with  it. 

Fig.  8.  Plan  of  ditto,  c,  e,  e,  shew  the  projecting  flapa. 

Fig.  9.  Clamp-screw  to  be  used  for  this  method  of  connection. 

Figs.  2,  3,  5,  and  6,  are  on  a scale  ^ full  size. 

Rgs.  4 and  9 m i do. 

Figs.  7 and  8 >»  i 4o. 

Plate  II.  Cast  iron  and  zinc  battery  of  10  cells. 

Pig.  1.  Plan  of  trough. 

Fig.  2.  Isometrical  view  of  the  battery  raised  above  its  trough. 

Figs.  1 and  2 are  on  a scale  | full  size. 


Plate  III. 

Fig.  I.  Isometrical  view  of  battery  of  alternate  plates  of  cast  iron  and  zinc,  tbe 
trough  without  partitions. 

The  battery  U shewn  supported  above  the  trough,  by  the  wood  pins  (p,p), 
which  are  to  be  removed  before  lowering  it.  The  plates  are  supported  by  a 
piece  of  board  at  the  bottom,  let  into  the  ends  of  the  frame,  similar  to  the  pieces 
(t)  at  the  sides:  the  bottom  piece  is  not  seen  in  tliis  >iew. 

Fig.  2.  Section  shewing  nine  of  the  plates  on  an  enlarged  scale,  with  the  method 
of  connection : the  iron  plates  are  shaded  and  marked  i*,  t’,  &c. ; the  zinc 

plates  arc  marked  j?*,  r*,  r*,  &c. 

Fig.  4.  Transverse  section  through  A,  fig.  1,  Electricity  Plate  V. 

c,  c.  Circular  orifices,  { inch  diameter,  at  the  bottom  of  each  partition,  at 
contrary  ends,  for  passing  the  fluid  through  the  cells. 

Fig.  5.  Transverse  section  through  C or  D,  fig.  2,  Electricity  Plate  V. 

Plate  IV. 

Rg.  1.  Section  through  a S.gallon  tin  can,  holding  about  50  tbs.  of  powder,  shewing 
it  prepared  as  a charge  for  submarine  operations.  L Loading-hole.  b.  Bursting 
charge : the  priming  wires  are  shewn  lashed  to  the  handle  and  surface  of  can, 
so  as  to  relieve  the  platinum  wire  within  the  bursting  chai^  from  all  strain. 

Fig.  2.  Section  through  the  bursting  charge  of  fig.  1,  shewing  the  collar  (C), 
plug  (P).  and  canvau  bag  containing  the  powder. 

Figs.  3 and  4.  Collar  and  plug  for  bursting  charge^  fig.  2,  shewing  the  neck  of  plug 
for  tying  round  the  canvass  bag. 

Fig.  5.  Plan  or  end  view  of  plug,  shewing  tbe  ends  of  the  priming  wires  turned 
down  against  the  sor&ce,  and  tbe  platinum  wire  lying  across  them : tbe  spherical 
hole  is  left  for  being  filled  w ith  fine  powder  in  contact  with  the  platinum  wire. 

Fig.  6.  Pointed  charge  to  be  used  in  clearing  away  mud  or  soft  ground:  when 
forced  down  to  about  fths  of  its  depth,  the  effect  of  the  explosion  will  be  very 
great. 
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Fig.  7.  A mode  of  I&sliing  two  cans  together  to  form  one  large  charge,  if  re<{uired, 
with  the  method  of  connecting  the  two  inside  priming  wires  of  each  bursting 
charge,  so  that  the  })latimini  wires  of  both  cliarges  may  lie  included  in  the  same 
voltaic  circuit,  and  hred  together.  This  arrangement  has  answered  well  on 
several  occasions. 

Kig.  8.  Section  of  a blast-hole  in  rock  prepared  for  firing  by  the  voltaic  batteiy,  aa 
recommeuded  by  General  Pasley:  the  tamping  is  formed  by  a cone  of  bard 
wood,  to  the  liottom  of  which  is  attached  the  canvass  bag  holding  the  powder, 
and  the  hole  filled  up  with  small  broken  stone. 

Figs.  9,  10,  and  11.  Section,  plan,  and  elevation  of  a bursting  charge  or  cartridge, 
to  lie  uscil  fur  voltaic  operations  on  land,  where  the  quantity  of  powder  to  be 
fired  exceeds  200  or  300  H>s. 

Hg.  12.  Small  cartridge  for  experiments,  and  which  may  also  be  used  for  firing 
small  mines:  the  cases  of  these  may  either  be  formed  of  tin  or  pasteboard;  if 
the  former,  care  must  be  taken  to  keep  the  wires  from  touching  it. 

Figs.  1,  6,  and  7,  arc  on  a scale  full  size. 

Pigs.  2 to  4,  and  8 to  12  „ ^ do. 

Fig.  5 . . . is  on  a scale  4 do. 

Plate  V. 

Pig.  1.  The  cop{icr  and  zinc  plates  being  immersed  in  water,  and  thnr  surfaces 
connected  by  the  wire  v’,  tr,  it  will  l>e  found,  on  placing  a galvanometer  (G) 
within  the  circuit,  that  a voltaic  current  of  considcralilc  intensity  is  passing 
through  the  water  from  the  zinc  to  the  cop|ier,  and  returning  by  the  wire.  The 
distance  betwenn  the  copper  and  zinc  plates  may  lie  considerable, — a mile  or 
more. 

Fig.  2.  Shewing  the  method  of  firing  submarine  charges  by  a single  wire,  making 
the  sea  or  other  depth  of  water  complete  the  dreuit. 

Tlic  ends  of  w ires  A and  U arc  led  to  a voltaic  battery. 

M'irc  A goes  to  the  negative  or  zinc  pole. 

Wire  U goes  to  the  positive  or  iron  (or  copper)  pole. 

Priming  wires  of  bursting  charge. 

C.  Point  of  contact  of  priming  wire  p',  with  surface  of  charge,  attaclicrl  by  a 
lashing  of  rupc-yani. 

The  greatest  length  or  depth  of  water-conductor  know  n to  have  been  used  hitherto 
for  firing  charges  in  submarine  operations  docs  not  exceed  100  feet,  but  it  is  pre. 
sumed  that  the  same  prindple  may  be  extended  to  much  greater  deptlis. 

Plate  VI. 

Fig.  1.  Enlarged  section  of  loading-bole. 

P,  1*.  Wood  plugs.  C.  Composition. 

Mg.  2.  Longitudinal  section  through  a 72-gallon  puncheon,  prepared  for  a submarine 
explosion  by  the  voltaic  battery,  shewing  the  double  thickness  of  head  with  the 
loading-liulc  (/)  through  it,  and  the  lead  tube  (<)  for  the  bursting  charge.  Size 
of  charge  aliout  720  lbs. 

Fig.  3.  End  view  of  head,  shewing  the  cleat  and  plug  closing  loading-hole,  the 
Staves  («)  lashe<l  round  the  surface  to  guard  it  from  friction,  and  ballast  liags  to 
weight  the  charge  in  lowering  it  to  the  liotUnu. 

Fig.  4.  Side  view  of  cask  prcparc<l  for  lowering,  shewing  the  slings,  staves,  Ac. : 
the  priming  wires  are  relieved  from  strain  by  being  secured  by  the  lashing  round 
tlte  cask  at  X. 
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Rg.  5.  Section  through  bursting  tube  and  charge  on  an  enlarged  scale,  shewing 
the  collar,  plug,  canvass  bag  containing  the  powder,  &c.  The  vacant  spaces  are 
filled  with  composition.  The  tul»e  may  !)e  made  of  lead  pipe,  with  a Irnttoin 
soldered  on  and  the  top  l>eaton  out  to  form  flange  for  screwing  to  she  cask. 

Rg.  6.  Section  through  collar  on  an  enlarged  scale:  the  circular  orifice  is  left  to 
pass  the  priming  wires  through. 

Rg.  7,  side  view,  and  hg.  8,  plan  of  l>ottom  of  plug,  shewing  the  grooves  for  the 
wires,  with  the  ends  flattened  and  connected  by  the  two  pieces  of  platinum  wire. 

Rg.  9 shews  an  arrangement  for  bring  several  small  charges  nr  blasts  on  land 
simultaneously,  by  a powerful  battery  applied  at  one  end  of  the  main  wire. 

Rgs.  1 and  5 are  on  a scale  ^ full  size. 

Figs.  2,  3.  and  4 „ ^ in.  ■>  1 foot. 

Figs.  6,  7,  and  8 „ ^ ftdl  size. 

Plate  VII. 

Rg.  1.  Isometrical  view  of  a mercurial  apparatus  or  igniter  for  forming  the  simul- 
taneous ignition  of  several  mines. 

The  upright  (A)  Is  hinged  to  the  inside  of  the  frame,  and  on  being  unhooked 
falls  down  upon  the  front  piece  containing  the  six  cups  (C)  fiUed  with  mercury : 
the  pieces  of  wire,  let  through  the  arm  (B),  numl>ercd  from  1 to  6,  enter  the  simi- 
larly numbered  cups  at  the  same  instant,  the  connections  being  completed  by 
the  wires  1',  2^,  3^  &c.,  which  enter  the  bottom  of  the  cups,  and  arc  turned  up 
against  the  front  part  of  the  frame.  The  two  extreme  batteries,  1 and  6,  are 
here  only  shewn  connected  with  their  conducting  wires  and  the  apparatus:  the 
intermediate  batteries  would  be  conducted  in  the  same  manner,  but  arc  not 
shewn,  to  avoid  confusion. 

Fig.  2.  Section  through  front  of  frame,  and  mercury  cup  on  an  enlarged  scale, 
shewing  the  arm  down  upon  the  frame,  with  the  connection  complete. 

Plate  VIII.  Professor  Daniell's  cylinder  Iraltery. 

Rg.  1.  Isometrical  view  of  cylinder  battery  connected. 

Rg.  2.  Battery  in  plan. 

Rg.  3.  Box  in  plan. 

Rg.4.  Section  through  A,  B,  C,  D,  fig.  2. 
c,  c.  Copper  cylinder. 

ff,  «.  Sulphuric  add,  water,  and  sulphate  of  copper. 

t,  2.  Zinc  rods,  within  ox-gullets,  containing  dilute  sulphuric  acid  only. 


Plate  IX. 

Rgs.  1 and  2.  Galvanometer. 

C.  Single  cell  of  a Danieirs  battery.  Copper  cylinder  2|  inches  diameter, 

and  2}  inches  high. 

Z.  Zinc  rod,  ) inch  diameter. 

D.  Rectangular  coil  of  insulated  wire,  inch  diameter,  surrounding  the 

needle  in  a vertical  direction:  one  end  of  the  wire  is  connected  to  the 
cylinder  at  X ; the  other  end  forms  the  positive  pole  of  the  galvanometer. 
In  testing  the  completeness  of  an  electric  circuit,  the  two  ends  of  the  wire 
forming  that  circuit  must  l>e  brought  in  contact  with  the  poles  (P,  V*)  of  the 
galvanometer,  when  the  needle  will  be  instantly  deflected  if  the  dreuit  is  perfect. 
Fig.  3.  Voltameter. 

A.  Glass  vessel  dosed  at  top,  containing  addulated  water. 

VOL,  I.  2d 
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T.  Orafluate<i  glass  tube  entering  the  liquid  in  the  vessel. 
p,  p.  Platinum  wires,  hermetically  soalc<l  into  the  tube. 

$.  Stopper  for  clo&ing  the  second  orifice,  while  the  vessel  is  inverted  for  6Uing 
the  tube. 

Fig.  1 is  on  a scale  1 in.  b 1 foot. 

Fig.  2 „ 1 full  size. 

ngs.  3 and  4 arc  on  a scale  i full  size. 


EI.ECTRIC  TELEGRAPH.— Tide  ‘Galvanism.’ 

The  Kditorn  hsTc  to  rcf^rct  thb  untoward  poatponemetit,—  and  that  Prafnaor  \VbcaUtone.  who 
kindly  oftcml  to  supply  this  Artide,  has  not  as  yet  had  leisure  sufficient  for  its  completion. 


KLEPUANT.* — For  military  purposc?i,  and  in  modem  warfare,  it  is  not  pro- 
bable that  the  elephant  will  ever  again  l>e  met  wiUi,  except  in  connection  with  troops 
moving  in  India,  and  the  neighbouring  countries  in  which  Indian  armies  are  most 
likely  to  be  cm|iloyc(l.  viz.,  the  Punjaub,  Uummh,  &c.  It  has  never  been  rctluccd 
to  subjection  and  applied  to  useful  purposes  in  Southern  Africa,  where  it  aliounds; 
while  its  employment,  whetlicr  for  war  or  otherwise,  in  the  northern  part  of  that  con- 
tinent, ap|>cars  to  have  gradually  lessened  from  the  period  of  the  Punic  Wars,  until  its 
me  was  finally  discontinued  alxiut  the  age  of  the  later  Roman  emperors.f 

In  general  the  cU'plumt  is  employed  only  as  a beast  t\f  burthen  ; it  is  hy  no  means 
well  adapted  for  draught.  Its  great  size  and  bulk  render  large  and  cumbrous 
waggons  or  carriagt>s  necessary',  as  well  from  those  causes,  as  for  the  stowage  and 
conveyance  of  a load  {irojuirtiouate  to  its  strength ; aud  this,  though  not  very 
objectionable  in  a settled  and  lc\cl  country,  jirovided  with  good  roads, ^ is  fatal  to 
its  utility  in  such  a manner  with  an  army  in  the  held.  Nature,  too,  appears  to  hare 


* By  r«ptain  Hawkuu,  R.  E.,  embodymff  NoUcts  tram  Licut-C'.olood  Colvin,  H.E.  I.C. 
Engineers. 

t On  referring  Ihii  queatioo  to  Linit.-Colonel  Hamiltou  Smith,  that  leamctl  writer  kindly  Kat 
several  memoranda  of  much  interest  from  the  early  historical  records  of  the  inUitary  use  of  the 
elqihant : the  following  abridged  cttracts  from  hu  letter  refer  to  that  animal  as  formerly  used  in 
Northern  Africa. 

“The  clqihaut  was  used  by  Ptolemy  Pbiladetpbui,  who  had  SOO  or  400  in  his  serrice. 

“ The  African  elephant  appears  never  to  have  been  so  well  trained  as  the  Asiatic when  used  hy 
Ptolemy  Kvergetes,  they  fled  as  soon  a*  they)>eeamea«rare  of  the  preunec  of  those  of  Asia.  In  Pliny, 
(Hist.  Nat.  lib.  viii.  eap.  9,)  we  fliwl,  ‘ladienm  Afri  parent,  nee  contueri  audent;  nam  et  major 
Indieis  magnitudo  est.’ 

“ The  rartbaginians  do  not  appear  to  bare  used  them  before  the  first  Punic  War  in  Sidly  t and 
Scipio's  defeat  was  not  improbtUily  hastened  by  the  muhouts  of  bit  6l  clcphanU  having  been  bribed, 
as  these  men  were  of  that  venal  and  lrcftchcn>us  rare, — the  Numklians. 

“ The  Homans  mode  a resolution  never  to  make  peace  with  any  natkm  that  hod  elqihanu.’’ 

4 Elephants  are  not  much  used  in  Ceylon ; but  in  that  island  they  are  applied  as  much  to  draught 
at  otherwise,  subject  to  the  local  a<lsantages  alluded  to  In  the  teit.  It  is  doubtful  to  the  writer  of 
this  Article  if  the  quantity  of  srork  usually  prrfonueii  t>y  them  u proportionate  to  their  strength  and 
cost.  For  application  of  their  weight  and  strength  in  heavy  floods,  ride  Corps  Papen,  rol.  iii.  p.  I&fi. 
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formed  the  elephant  rather  for  bearing  than  for  dragging  weights.  Its  shoulder  U nut 
suitable  for  a collar,  which  is  the  best  methotl  of  applying  the  power  of  a draught 
animal ; and  the  upright  and  bulky  fumiation  of  the  leg  and  shoulder  is  far  l>ctter 
caicidated  to  support  a burthen  than  to  allow  of  the  due  application  of  the  aiiimaTs 
strength  and  weight  in  draft.* 

The  elephant  is  moat  usually  employed  for  the  transiwrt  of  large  tents  ajnl  oilier 
articles  of  equipment,  of  weight  beyond  the  {>ower,  or  of  size  inconvenient  to  be 
carried  l>y  camels  or  bullocks.  Its  load  for  steady  work  varies  from  about  15  to  20 
cwt.,  exclusive  of  the  pad  or  |>ack>saddlc.  With  this  it  travels  at  the  rate  of  3 miles 
an  hour,  from  IG  to  20  miles  per  diem  ; but  it  can  |»erfonn  and  bear  longer 
marches  for  some  time  without  injury'.  On  an  emergency,  a ridiat;  elephant  can 
travel  at  the  rate  of  five  miles  an  hour,  ami  will  go  about  10  miles  in  a day  ; but  for 
a continuance,  its  perfonnance  will  not  much  excml  that  of  Uie  Im^gc  elephant. 

The  numlier  of  elephants  accompanying  an  army  in  the  field  will  always  be  rela- 
tively small  from  their  comparative  scarcity;  and  the  principal  means  of  transi>ort 
must  depend  on  the  supply  of  camels,  bullocks,  &c.  Their  manner  of  employment 
must  be  ruled  entirely  by  circumstances,  and  it  is  ditlicult  to  enumerate  their  many 
probable  uses.  From  their  very  great  strength,  and  the  unity  of  its  application,  it 
may,  doubtlcs.*;,  be  ficquentty  found  advisable  to  apply  them  to  draught,  j^rticularly 
of  artillery,  notwith^tandiug  the  objections  previously  urged  in  this  uoti<^  Their 
power,  (00,  would  be  constantly  and  beneficially  required  for  aaritthuf  in  the  trans- 
port of  artillery,  heavy  carriages,  &c.,  independent  of  the  actual  traction.  And  in 
this  manner  siege  and  heavy  guns  attached  to  the  armies  of  Native  (Indian)  powers 
are  generally  accomi>auicd  by  clcpliaiiis  on  the  line  of  march,  for  the  purpose,  of 
assisting  their  progress. 

The  camel  'knocks  up'  very  qiuckly  on  stony  ground,  and  in  wet  weatlter  on 
clayey  soils.  To  this  the  elephant  is  less  liable ; and  valuable  at  all  times,  in  such 
cases  it  becomes  doubly  so:  as  also  in  rough  or  mountainous  districts,  for  which 
the  camel  is  ill-adapted  by  nature,  and  in  which  the  smaller  animals  suffer  much 
from  being  overloaded  or  overtasked.  In  such  countries  the  elephant  lias  also  been 
ailvantageously  used  for  the  carriage  of  light  mountain  artiller}-  (w  here  it  could  not 
be  dragged) ; the  gun  and  carriage  being  separately  secured  on  the  pail. 

The  average  price  of  liaggagc  clcpbauts  U from  4)  40  to  i)  50  apiece,  and  of  riding 
elephants  from  £80  to  £ 120.  They  become  fit  fur  work  at  alMiut  twenty  years  of 
age,  and  with  ordinary  work  and  common  care  can  be  calculated  upon  for  from 
twenty  to  thirty  years,  and  often  last  for  a murh  longer  period. 

The  average  monthly  ex|»en8C  of  an  elephant  is  about  £4,  of  which  from  30  to 
36  shillings  is  for  the  hire  of  attendants.  Each  elephant  requires  a ' mohout,’  or 
driver,  and  two  attendants  to  procure  forage,  &c. : when  fodder  is  purchased,  or 
green  forage  is  not  used,  one  attcmlaiit  only  is  nccessar>-  in  addition  to  the  driver;  but 
tliis  cannot  lie  calculated  upon  in  moving  with  troo[)s.  The  daily  allowance  of  food  is 
from  20fii&.  to  30tti^.  of  wheat  flour,  baked  into  thick  cakes,  and  about  lib.  of  coarse 
sugar  or  molasses ; almut  1 cw*t.  of  green  forage,  consisting  of  branches  of  the 
peepul,  ficus  Indicus,  and  other  trees,  or  of  grasses ; or  if  green  food  is  not  giveu,  of 
the  same  quantity  of  rice  or  other  straw.  In  rice  countries  the  same  weight  of  rice 
(paddy)  is  usually  given  instead  of  the  wheat  flour.  The  allowance  varies,  as  above 


* Culoael  Smidt  »Uo  quot«s  bom  Ctesias  (vkI  Pbotiuii,  u alto  cited  by  Coloael  Todd,  in  hi* 
lUjahatan  an  *ppiiauion  of  the  elephant,  when  tuitobly  trained  and  bameMed,  couvertuni  iratctaiid 
• rampart*:’  in  Uii*  case  they  wera  of  the  lorgett  bulk  (the  Aaialic  elephant  rarely  exceed*  1 1 feet  in 
height',  and  were  called  by  Photiiu  Tftj^OKar(tXiT?;v. 
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stated,  with  ihc  size  of  the  l>east  and  health  of  the  animat,  and  with  the  proTince  in 
which  it  is  employed.  An  occasional  physic  or  spice  (cordial)  hall  is  necessary. 
Elephants  a’*c  somewhat  delicate  in  their  artihdal  and  domesticated  state;  they 
require  much  care  and  attention,  as  well  as  regular  and  good  supplies  of  food.  They 
arc  liable  to  disease,  especially  from  ncgleeteil  sores,  caused  by  badly  fitted  pads. 

The  data  for  the  above  notice  were  obtained  from  authentic  sources,  and  are 
founded  principally  with  reference  to  the  ctitploymcnl  of  elephants  in  ordmary 
travelling  in  India.  It  would  appear  that  with  large  bodies  of  troops  these  u.M;ful 
animals  must  he  looked  upon  as  invaluable  aujrilinrjf,  and  not  as  principal  means  of 
transport,  being  much  too  costly  and  too  scarce  to  be  made  gciierallr  available  as  the 
latter.  In  the  native  armies,  the  di$ap|iearatice  of  the  chiers  elephant  is  generally 
the  signal  fur  that  of  the  rest  in  immediate  retreat. 

P.  S.  Experiments  have  lately  Iicen  made  in  applying  elephants  to  the  draught  of 
light  field  imttcries  in  India;  but  they  have  lieen  considered  totally  unfitted  for  such 
senHcc.  If  thus  used,  quite  independent  of  other  di»ulvantagcs.  a single  shot  might 
cripple  an  elephant,  and  thus  virtually  disable  the  gun  to  which  he  is  attached; 
while  half  the  usual  number  of  horses  or  bullocks  might  be  injured  without  mate* 
rially  interfering  with  its  efficiency  in  action. 

In  the  newspajuir  detail  of  the  “ Army  of  the  Sutlej*'  advancing  to  Ferozcporc,  an 
**  elephant  batteiy  of  iron  12>poundcrs”  is  mentioned;  but  this,  probably,  refers  to 
the  means  of  transport  of  the  battery,  rather  than  to  the  manner  in  which  these 
pieces  would  f>e  brought  into  action,  as  they  must  have  l>een  position  guns. 


EMBARKATION. — Fide  ‘ Disembarkation.’ 


ENGINEER,  MILITARY.* 

Under  this  head  will  be  comprclicndcd — 

1.  The  Corj>s  of  Royal  Engineers, 

2.  The  East  India  Company's  Corps  of  Engineers, 

3.  The  Prussian  Corps  of  Royal  Engineers, 

4.  The  Corps  du  Gunic  of  Prance, 

of  which  Services  only  authentic  accounts  have  been  obtained  of  their  organization, 
composition,  and  duties ; but  as  those  of  other  countries  ace  based  upon  either  of  the 
above,  the  w’ant  is  not  perhaps  of  importance. 

SECTION  I. 

1 . The  Corpt  q/“  Royal  Eayinfen,  and  Corps  of  Royal  Sappt^t  and  Minfrt,  forming 
one  estahlishiDcnt ; the  former  comprising  the  officers,  and  the  latter  the  non*commis> 
sioned  officers  and  privates.  These  cnr]w  at  present  constitute  about  one-sixtieth  of 
the  British  army  or  regular  forces,  exclosive  of  those  in  India. 

2.  Compimtion.\  The  actual  strength  of  the  coiqis  in  1846  is  six  battalions  of 
Officers,  and  Ifl  t Companies  of  Sappers  and  Miners ; besides  14  Officers  seconded  in 


• By  Colonel  licwia,  C.  B..  R.  E. 

t It  u dilBcull  to  explain  vhat  produced  this  arrangement,  in  a body  conusting  ooly  of  Officen, 
and  ahy  tbe  iiattaliuns  and  Compaaica  are  organised  witboat  men : aee  the  Conipoailion  of  tbe  Corpt 
du  G4nie  of  the  French  Herrice. 

t I'idf  Onlnaiire  E«t)wate»,  1846-47. 
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emplo^ent  in  the  civil  branches  of  Her  Majesty's  Government,  roost  of  whose 
duties  correspond  somewhat  with  the  Engineers  of  the  Fonts  et  Chaussees  of  France. 

The  strength  of  the  Eflfective  Corps  consists  of — 

Colonel,  the  Master-General  of  the  Ordnance. 

1  Ins|)cctor-Gcneral, 

1 Assistant  .AdjutanUGeneral. 

6 Colonels  Commandant, 

12  Colonels, 

30  Ueutonant-ColoneU, 

48  First  Captains, 

18  Second  Captains, 

96  First  Lieutenants, 

18  Second  Lieutenants.* 

1 Briicade-Major, 

1 Ailjittant, 

1 Quarter-Master, 

2 Serjeant-Majors, 

4 StatT  Serjeants, 

15  Compauies,  consisting  of  1 162  Nou-CommisMoned 
Oftiorrs,  I’rivalcs,  and  Buglers. 

3 Survey  Companies,  consisting  of  315  ditto  ditto. 

3.  i>u/W^tf/fon.  The  Officers  of  Engineers  (except  the  Staff)  were  in  1846  distri- 
buted in  22  Home  Commands,  20  Foreign  Commands;  2nd  Captains  with  1st,  and 
2nd  Lieutenants  attached  to  the  Royal  Sappers  and  Miners ; besides  several  Otficers 
employed  on  the  Topographical  Surveys  of  Great  Britain  and  Ireland.  The  general 
distribution  of  the  Companies  of  Sappers  and  Miners  in  1846  was,  2 at  head-quarters 
in  course  of  instruction,  3 Companies  attached  to  the  Topographical  department, 
2 Companies  at  home,  ami  the  remaining  Companies  in  the  Colonies. 

4.  ^dminuiration.f  In  Imth  Corps,  and  subject  to  the  Master-General  of  the 
Ordnance,  this  is  immediately  under  a Chief  Engineer  or  Inspector-General  of 
Fortifications,  assisted  hy  an  Assistant  Adjutant-General. 

In  reference  to  the  Engineers,  the  terra  * .\dmini6tration  ’ implies  oi^nixation, 
distribution,  discipline,  and  the  practical  |>art  only  of  education,  the  theoreiiral  |)or-> 
tion  having  been  effected  at  Woolwich.  Tim  three  first  aredisi>oscd  of  at  the  Head- 
Quarter  Office  in  Pall  Mall ; the  fourtli  and  last  at  the  Establishment  for  Field 
Instniction  at  Chatham,  where  the  Junior  Officers  are  instructed  in  sapping,  mining, 
pontooning,  construction  of  batteries,  and  siege-works  in  general,  besides  practical 
architecture  and  astronomy,  as  well  as  surveying. 

In  regard  to  the  Sappers,  the  1st,  2nd,  and  3rd,  as  well  as  instruction  in  regimen- 
tal duties,  are  in  the  hands  of  the  Brigade-Major  of  that  Corps  at  Woolwich.  When 
at  the  Chatham  Establishment,  the  education  is  completed  to  the  extent  of  sapping, 
mining,  pontooning,  construction  of  batteries  and  siege-works,  besides,  to  a certain 
extent,  practical  geometry  and  geometrical  flrawing. 

The  Sapper  is  at  all  times  equal  and  liable  to  all  the  ordinary  duties  of  aiv  Infantry 
soldier,  l>esides  those  of  a mechanic  in  the  various  duties  peculiar  to  the  corps. 

5.  The  Special  and  Ordinary  Duiie$  of  both  corps  — conjointly  or  severally  — 
cotiiprise  the  execution  of  all  militaiy  w'orks,  such  as  fortifications,  magazines,  and 
storehouses,  which  arc  termed  • Ordnance’  works ; all  buildings  for  the  accommoda- 
tion of  the  troops,  and  commissariat  buildings, — these  arc  termed  * Barrack ; ’ and  this 


Staff  of  the  Corps,  | 

Corps  of  I 
Roral  Engineers,  1 
290  Officers 
in  6 Baualious, 


Corps  of 
Royal  Sapi>ers 
and  Miners, 


* Prorisionslljr  in  Ordruncr  Kitimste  IS4t5-<r- 

t ConUsrj  to  ArtiUer;  Sjsteai,  which  hit*  only  one  place  of  iantraction,  discipline,  ami  concen- 
tralioD. 
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constructive  lirench  of  the  Eugineer  Service  is  under  the  inspection  and  direction  of 
the  Chief  Engineer,  as  well  as  under  the  superior  control  of  the  Master>General  and 
Board,  who  evamine  all  projects  ami  estimates,  and  finally  give  instructions  for  tlieir 
execution,  whether  these  militaiT'  works  are  constructed  at  home  or  abroad,  if  the 
funds  are  provided  by  the  British  Treasury'. 

6.  Dutiet  in  ike  Field.  In  the  field  the  Royal  Sappers  and  Miners  are  either 
workmen  or  sub>dircctors,  the  latter  more  especially  when  employed  in  the  trenches, 
the  construction  of  batteries  and  bridges,  or  as  mechanics;  and  very  much  of  the 
success  of  the  ot>cration,  when  thus  associated  with  other  troops,  depends  on  their 
skill  and  the  sufficiency  of  their  numlicrs. 

The  duties  of  the  Officers  of  Engineers  arc  so  multifarious  that  it  is  scarcely  possible 
to  define  them.  On  active  service,  sometimes  he  is  a Sap{)er  officer,  at  another  a 
Local  Engineer  in  the  construction  of  works  atnl  bridges;  at  other  periods  he  may  be 
cmploycti  in  the  reconnoissance  of  a country,  or  attached  to  a General  Officer  a> 
Engineer  of  the  rlivision  of  an  army.  At  sieges,*  the  whole  corjis  in  the  field  is  gene- 
rally absorbed.  Tlic  (Ustribution  of  the  Engineer  Officers  with  the  army  to  S|>ain  in 
1813 1 will  explain  the  occupation  of  the  corps  in  the  field,  where  about  40  officers 
were  employed. 

5 were  at  head-quarters,  including  Chief  Engineer  and  Staff. 

8 attached  to  divisions  of  Infantry. 

3 with  the  Pontoon  train. 

12  with  4 companies  of  Sappers. 

4 * Ingunieur  du  Place  * repairing  fortresaes. 

5 employed  in  the  Lines  of  Lisbon. 

37 

The  course  of  duty  assigned  to  the  Officers  of  Engineers  on  joining  the  army  was 
usually  inversely  to  the  above  arrangements,  and  they  commenced  in  the  Lines  of 
Lisbon:  the  highest  distinction  «'as  that  of  being  attached  to  a General  Officer  $ of 
Division,  which  was  given  without  reference  to  bis  rank,  but  on  his  experience  with 
the  army  in  the  field.  Tlie  extraordinary  or  mixed  duties  of  Engineer  Officers  are 
when  they  arc  employed  in  connection  with  Civil,  Nava),  Artillery,  and  other 
Military  Officers  on  special  services,  which  arc  of  frequent  occurrence. 

7.  The  detail  qf  duties  of  the  different  commands  at  home  and  abroad,  sometimes 
held  by  a Colonel,  or  by  a Captain,  according  to  the  extent  and  responsibility  of  the 
command,  assisted  by  other  Officers  of  Engineers,  and  a Civil  branch  of  the  Engineer 
Department,  well  versed  iii  construction  of  buildings  and  framing  estimates  and 
drawings.  Tlic  latter  branch  consists  of  Clerks  and  Foremen  of  Works,  appointments 
which  corres{)ond  with  the  Gardes  du  Genie  of  the  French  Service,  and  like  them 
they  are  classed  aeconling  to  their  services,  zeal,  and  talents.  Abroad,  in  these  duties 
they  are  assisted  by  the  Sappers  and  Miners,  whose  services  are  there  invaluable ; § at 
home,  where  the  work  U chiefly  executed  by  contract,  except  in  the  construction  of 
fortifications,  the  superintendence  U confined  to  the  Clerks  and  Foremen  of  Works 
under  the  Engineer  Officers.  The  Engineers  arc  not  accountants  of  money  or 
(generally)  of  stores ; they  have  only  to  certify  to  the  expenditure  of  eacli  w hen  the 
disbursements  arc  made  by  an  Ordnance  or  Treasury  accountant:  hence  it  will  be 


* S(«  Article*  * Attack  of  Kartreuea  * and  * Battery.* 
t ExelaaiTc  of  the  Army  in  Catalonia. 

* To  olTord  prof«>a>onal  OHUtance  in  rcconnoiMoncea,  in  the  paMge  td  riven,  in  the  attack  and 
defence  of  posta  and  village*,  dcatruction  of  bridge*,  is  the  execution  of  Lntrenclimcntk  prior  to  an 
engogeiucnt,  and  oecioional  a**i*tance  oa  Staff  Officen. 

^ Vide  lost  [Kiragnph  of  thU  Article,  extracted  from  the  ' Jonmol  dc«  Sdenee*  Militoirn.* 
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seen  that  the  Department  has  no  interest  in  any  public  expenditure,  neither  does  it 
derive  any  pecuniary  advantage  in  the  execution  of  public  vrorks. 

8.  Hutwrieal  fSemmucenret.  It  appears  that  prior  to  the  Peace  of  1763  the  duties 
of  Engineers  were  executed  by  Officers  taken  from  the  army,  in  the  manner  in  which 
those  for  the  Staff  are  now  selected,  and  the  o{>erations  at  the  sieges  of  Louisburg, 
Belleisle,  and  Quebec  were  conducted  by  Engineers  so  selected,  the  Artillery  then 
constructing  their  own  batteries.  Between  1 7 63  and  the  American  War,  the  E ngineers 
were  organized  into  a permanent  corps,  those  Officers  who  had  served  as  such  having 
the  choice  of  remaining  orretnming  to  their  Regiments,  when  the  junior  ranks  were 
filled  up  from  the  Royal  Military  Academy  at  Woolwich ; but  prior  to  this  organiza- 
tion, that  military  school  only  furnished  candidates  for  the  Royal  Artillery.*  About 
the  Peace  of  1783,  the  corps  was  raised  to  the  rank  of  a Royal  Corps,  and  the  uniform 
changed  from  red,  faced  with  black  velvet,  to  bine  and  black,  at  the  suggestion  of 
diaries,  third  Duke  of  Richmond,  who  established  a code  of  regulations  for  the 
Ordnance  and  Engineer  Departments,  still  in  existence,  and  remarkable  for  their 
simplicity  and  arrangement.  Consequent  upon  the  war  of  1793  and  augmentation  of 
the  army,  as  well  as  increase  of  the  Colonies,  the  corps  of  Royal  Engineers  has  been 
gradually  increased  from  two  battalions  of  Officers  to  six ; and  the  corps  of  Sappers 
and  Miners,  from  several  Companies  of  a sedentary  corps  of  Artificers,  was  in  1812 
(when  both  corps  had  their  uniform  sgain  changed  to  red,  faced  with  Uuc  velvet,) 
converted  into  a body  of  men  well  versed  in  the  general  dnties  of  engineering,  sap- 
ping, and  mining,  as  welt  as  their  peculiar  trades  of  carpenteris  masons,  and  smiths, — 
a system  organized  by  Major-General  Pasley,  who  had  the  direction  of  the  practical 
instruction  at  Chatham  for  about  thirty  years. 

9.  Conclution,  From  this  brief  description  of  the  corps  of  Royal  Engineers  and 
Royal  Sappers  and  Minen,  and  their  several  duties  and  position  with  the  rest  of  the 
army,  whether  sedentary  or  active,  it  will  lie  seen  that  the  oiganization  corresponds, 
as  in  other  Services,  with  the  nature  of  our  military  institutions,  altbooghf  the  Ord- 
nance Branch  in  the  British  army  is  a peculiarity  difficult  to  understand,  as  at 
variance  with  the  composition  of  other  armies,  where  the  Minister  of  War  is  the 
supreme  and  controlling  head.  In  comparing  the  Personnel  of  the  French  and 
British  Engineers,  an  extraordinary  disproportion  will  be  oliservcd  between  the 
senior  and  junior  ranks  of  Officers  : in  the  former  the  junior  Officers  are  only  one- 
third,  in  the  latter  they  consist  of  one-half;  an  arrangement  most  injurious  to  the 
Senice,  when  rank  is  essential,  from  the  isolated  nature  of  an  Engineer’s  duties,  to 
give  due  weight  to  his  position  and  opinions. 

In  respect  to  the  .Administration  of  the  British  Engineer  Service,  there  seems  a 
want  of  progressive  ami  central  education  at  Chatham,  after  Officers  return  from 
abroad,  and  sufficient  means  of  mutual  instruction  at  that  station,  where  the  expe- 
rience of  each  may  be  made  generally  known  ; and  where  a strict  senitinyt  should 
be  made  as  to  the  health,  qualifications,  and  aptitude  for  business  of  every  Officer 
after  a certain  service  commensurate  with  the  advantages  he  has  received.  Bat  still, 
however,  what  is  cliiefly  required  is  to  place  the  officers  or  men  at  an  early  period  in 
an  active  and  responsible  position,  when  they  will  become  all  that  is  sufficient  in  our 
Service  with  the  probationary  studies  they  generally  receive  ; but  the  nature  of 
Colonial  and  detached  service  does  not  always  render  this  possible,  and  hence  the 


* From  JuiuEiy,  1770,  to  1799,  the  Engineers  were  chiefly  token  from  the  Artillery  os 

ftlreody  Commisstooed  Oi&cvn.—Kdtton. 
f Sec  the  Article  ' Ordoonce.* 

i Sec  DoUce  00  this  subject  in  ScctiuD  III.— the  Prussion  Engineer. 
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necessity  of  a re«iinion  at  Chatham,  or  any  other  head-quarter  station,  where  some 
Officer  of  high  authority  might  be  the  controlling  power,  similar  to  the  existing 
Artillery  arrangements  at  Woolwich. 

SECTION  II. 

THB  KN0IKKBB8  OF  THB  BONOURABLS  BAST  INDIA  COMPANT’s  SERVICE.* 

The  Corps  of  Bengal  Engineers  onginated  in  the  appropriation  of  Officers  from 
Other  branches  of  this  Service  to  the  performance  of  Engineer  duties,  with  such  sup- 
plies of  tools  and  stores  as  could  be  spared  from  the  Artillery  Park.  In  the  course 
of  time,  Cadets  for  this  Service  of  the  East  India  Company,  in  the  Ordnance  Depart- 
ments, were  received  for  education  at  the  Royal  Military  Academy,  Woolwich ; wliilst 
others  were  deemed  eligible,  educated  at  private  establishments,  but  subjected  to 
examination  by  the  Examining  Officers  of  the  Royal  Military  Academy.  These  pro- 
ceeded to  India,  for  the  Artillery  or  Engineer  Services  generally ; and  thence  the 
seniors  were  allowed  the  option  of  (Uling  up  any  existing  vacancies  in  the  battalion  of 
Officers,  thus  forming  the  Engineer  Corps,  after  ha\-ing  done  duty  with  the  Artillery 
for  from  6 to  12  months.  Sometimes  a further  examination  took  place,  and  the  selec- 
tion was  made  by  Government,  when  the  Cadets  were  finally  posted.  This  continued 
till  1809,  when  the  present  Addiacombe  Establishment  was  formed,  after  which  no 
Dominations  for  training  elsewhere  were  made.  From  Addiscombe,  at  first,  the 
Cadets  went  to  India  aa  before,  for  the  Artillery  or  Engineers;  but  at  the  end  of  a 
year,  the  first  step  in  improvement  was  made  in  making  the  selection  for  the  different 
branches  in  England,  and  retaining  those  appropriated  to  the  Engineers  for  further 
instruction  in  the  special  duties  they  would  be  called  on  to  perform : this  vras  followed 
by  the  East  India  Cadets  being  admitted  to  all  the  benefits  of  the  course  of  practical 
instruction  at  Chatham,  and  such  continues  to  the  present  time.  In  India,  the  duties 
expected  to  be  performed  by  the  Engineer  Corps  of  Officers  (for  a long  time  there 
were  no  men  attached  to  them)  are  multifarious.  In  times  of  ]>eace,  they  arc  ex- 
pected to  be  competent  in  every  branch  of  civil^engineeriug,  not  only  theoretically 
but  practically,  having  often  to  instruct  the  artisans  in  the  best  mode  of  performing 
their  work.  They  are  supposed  to  be  able  accountants,  having  often  intricate 
details  of  accounts  to  manage,  they  being  alwa>'s  executive  officers  in  charge  of  all 
the  details  of  expenditure.  They  are  further  supposed  to  be  capable  of  surveying  in 
any  requisite  degree  that  the  public  service  may  demand ; and,  under  the  name  of  Gar- 
rison or  Executive  Engineers  of  Districts,  are  in  charge  of  all  the  fortifications  and 
public  works  generally,  including  roads,  bridges,  and  irrigation  canals,  though  there 
are  necessarily  exceptions,  from  the  relative  paucity  of  officers  compared  with  the 
work  to  be  done.  In  the  field,  the  duties,  on  the  first  establishment  of  the  Corps, 
were  performed  in  the  best  manner  that  circumstances  permitted,  by  one  or  two 
officers  attached  to  a division,  without  men.  The  first  step  of  improrement  was  the 
formation  of  a Corps  of  Pioneers,  officered  from  the  Line ; they  were  a highly  useful 
and  gallant  body  of  men,  but  deficient  in  the  training  requisite  for  engiueer  soldiers. 
At  or  about  the  same  time,  a Miner  Company  of  about  200  men  of  all  classes  was 
recruited  from  the  Native  Military  Miners  of  Upper  India.  They  were  under  very 
little  discipline,  with  no  training  beyond  their  own  traditional  practice,  and  when 
not  in  the  field,  were  put  under  the  Staff  Officer  of  the  station  they  might  be  at. 
The  Officers  of  Engineers  never  saw  any  thing  of  either  the  Pioneers  or  .Miners,  except 


* By  Lteot.-Colonel  Colrin,  Bengal  Engineer*.  Given  by  thi*  Officer  u referring  ezcltisirely  to 
tbe  Bengal  Presidency ; but  the  orgaointion  of  the  Madras  and  Bombay  Enginecra  ia  aimilar.— £d. 
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when  they  met  on  field  lemce,  and  there  was,  consequently,  a good  deal  of  mutual 
ignorance  of  each  other’s  mode  of  proceeding,  not  favorable  to  the  public  scr^-ice. 
These  considerations  led  the  Indian  Government  to  decide  on  the  commencement  of  the 
present  s)’stem,  and  the  Corps  of  Sapi>ers  and  Miners  was  directed  to  be  organized  by 
Captain  R.  Tickell,  (now  Major-General  R.  Tickell,  C.  B.,)  the  Officer  in  the  Corps 
(then  of  the  strength  of  2 Battalions,  or  40  Officers)  wlio  had  the  greatest  experience 
in  field  duties.  The  old  Company  of  Miners  was  taken  as  a nucleus ; volunteers  were 
admitted  from  the  Corps  of  PioncerH,  and  fresh  men  were  enlisted  for  this  parti- 
cular service.  They  were  formed  into  a regular  Corps  of  6 or  8 Companies,  with  a 
non-commissioued  European  Staff  trained  at  Chatliam,  and  young  Officers  of  the 
Corps  of  Engineers  attached  to  them.  The  duties  and  practice  of  the  Corpi  were 
conducted  on  the  same  system  as  in  the  Royal  Engineers,  and  a very  efficient  Corps 
of  Sappers  and  Miners  formed.  Tliis  was  soon  followed  by  the  abolition  of  the 
Corps  of  Pioneers,  whose  duties  devolvetl  upon  the  new  Corps,  wliicb  Itecamc  a goml 
deal  dis])er8ed  about  the  country,  and  were  employed  on  work  heretofore  pcrfoimed 
by  the  Pioneers  in  times  of  peace.  This  has  greatly  interfered  with  the  very  efficient 
sy'stem  of  practical  education  commenced ; hut  the  Cor|>s  has  been  more  and  mure 
drawn  together  ^aln,  and  is,  probably,  l>eneficing  by  a more  extended  practice  in 
their  most  essential  branches  of  training.  There  still,  however,  exists  the  great  defect 
of  a want  of  mutual  acquaintance  between  the  Officers  of  the  Corps  (now  92  in 
number,  or  strength  of  4 Battalions)  and  the  men.  It  is  the  custom  fur  young 
Officers,  on  first  reaching  India,  to  be  poste<!  to  the  Corps  of  Sappers  and  .Miners, 
with  which  they  do  duty  for  one  or  two  years:  this,  however,  is  not  universal,  (a 
late  Order  places  them  for  three  months  with  a department  in  Calcutta,  to  learn  the 
theory  and  practice  of  forming  iron  bridges  and  roofs.)  From  the  corps  they  are 
appointed  Assistants  in  executive  departments,  in  which  they  continue  and  rise,  and 
hardly  ever  return  to  the  Sappers,  or  sec  any  thing  of  them,  or  have  any  practical 
experience  in  field  duties,  except  when  in  the  field,  when  the  Engineer  Officers  nearest 
at  hand  are  called  in,  and  in  camp  meet  with  a detachment  of  Sappers  under  their 
own  Officers.  Tlicy  certainly  meet  with  men  well  trained,  accompanied  by  an 
efficient  non-coremissioned  European  Staff,  tending  greatly  to  ex]>editc  and  ».implify 
all  field  or  siege  operations;  but  it  appears  an  evil,  when  such  care  was  taken  in  the 
formation  of  the  corps,  that  a hatch  of  Officers  were  not  attached  to  them,  of  which 
a portion  should  be  annually  relieved,  so  bringing  the  whole  corps  of  Officers  in  con- 
tact with  the  men,  under  a |uractical  course  of  military  engineer  duties,  at  least  once 
in  eight  or  ten  years,  instead  of,  as  now,  never  after  their  first  outset  in  the  Service. 

The  general  duties  of  the  Corps  are  presided  over  by  the  Chief  Engineer  quartered 
in  Fort  William.*  He  has,  however,  little  position  or  power  beyond  that  of  being, 
ear  oJUcio,  a meml>er  of  the  Military  Board,  to  which  every  Executive  Department  of 
the  military  service  in  India  is  subordinate.  In  the  field,  the  Officers  called  on  for 
service  are  nominated  to  be  Principal  Field  Engineers,  Field  Engineers,  or  Assistant 
Field  Engineers.  When  sufficiently  numerous,  they  are  brigaded,  with  a suitable 
Staff;  but  generally  the  duties  are  conducted  by  a Field  Engineer,  with  one  or  two 
Assistants.  These  Officers  rei>ort  direct  to  the  Chief  Engineer;  hut  for  supplies  of 
tools  or  stores  for  working  parties  l>cyond  what  the  Sappers  may  have,  they  apply  to 
the  Military  Board,  through  the  Officer  in  cliarge  of  the  nearest  magazine,  who  is 
l>ound  to  comply  with  his  indents  at  once,  if  he  can.  In  Civil  duties,  the  superinten- 
dence, not  of  the  Chief  Engineer,  but  of  the  Military  Board,  reaches  the  Executive 
Officer  through  the  Superintending  Engineers  of  Circles,  w ho  have  no  executive  duties, 


* 111  the  Benfsl  Prtvdeory. 
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bat  power  to  sec  that  tU  such  are  duly  performed  by  the  Executive  Officers  and  their 
Subordinates.  Tlic  power  of  appeal  against  any  decision  of  a superior  exists  to  the 
Govemor>General  in  Council,  and  even  to  England;  but  any  appeal  beyond  the 
Chief  Engineer  or  Military  Hoard  is  of  very  rare  occurrence.  The  foregoing  remarks 
apply  exclusively  to  the  Corps  of  Bengal  Engineers,  and  not  to  those  of  the  Madras 
or  Bombay  Presidencies. 

N.  B.  In  1826  the  strength  of  the  Corps  was  increased  to  3 Battalions,  and  in 
1844  to  its  present  strength,  as  given. 

4 Colonels, 

4 LieutenanUColonels, 

4 Majors, 

20  Captains, 

40  First  Lieutenants, 

20  Second  ditto. 


The  Sappers  and  Miners  10  Compares  of  each — 


2 Serjeants, 

2 First  Corporals, 
2 Second  ditto, 

2 Privates, 

I Siihadar, 

1 Jemadar, 

4 Mavildars, 

8 Naicks, 

2 Buglers, 

120  Sc]K)ys, 


European. 


Native. 


SECTION  III. 

Satf  ^rrutfiftirfir  ingrnitur'Caniil.* 

The  Prussian  Royal  Engineers  form  one  corps,  under  the  command  of  the  Inspector- 
General  of  Fortifications. 

It  is  divided  into  two  parts.  • 

A.  Engineer  Officers. 

For  the  construction  of  Fortifications  and  Military  Buildings,  who  also  in 
time  of  war  take  the  field;  and  in  war  or  peace  arc  liable  to  regimental 
duty  with  Sappers.  As  all  these  Officers  arc  available  for  any  of  the 
almvc  duties,  they  must  be  qualified  accordingly. 

B.  Sappers. 

Non-commissioned  officers  and  privates  of  Sappers.  Their  duties  are  — 
sapping,  mining,  and  pontooning.  They  arc  commanded  by  Engineer 
Officers,  who  arc  temporarily  attached  to  them. 

The  Officers  who  in  peace  are  charged  with  fortifications  and  military  buildings, 
are,  together  with  their  respective  fortresses  and  garrisons,  told  off  into  six  Fortifica- 
tion-Inspectious  or  districts,  each  under  an  Insi)ector  of  Fortifications,  whose  rcs]>on- 
sibility  extends  to  personnel  as  well  as  materiel,  ami  who  has  the  rank  and  pay  of 
the  Colonel  of  a regiment.  Every  station  has  its  Commanding  Engineer, f either  a 


* ('ommunicatcil  liy  two  Oerman  Officers  raok.  aail  traoslatcil  by  Cr{>UIii  NcUon,  K.  E.,  with 
the  escr|»tion  of  the  Uet  four  pvagra;iba,  w hich,  with  a fe»  very  trivial  modigestiuna,  arc  giren  rer- 
balim  from  the  MS. 

t *'  IMaU-lnKenicur.'*  There  are  aev-eral  terms  in  the  German  which  cannot  be  literally  translated 
with  accuracy:  hcDce,  in  the  followina  paites,  ‘Happera  and  Slmers'  has  been  subetituted  for 
' Pkmicr : ' — the  ' lofenieur-Inspectcur  ' ui  our  (oncel)  Dcputy.lDspcctur.Generali  whilst  the 
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Major  or  a CapUin,  and  one  or  more  other  Officers,  Captains,  or  Sulialtcms,  ac- 
cording to  circumstances. 

Ill  war  time,  a certain  proportion  of  these  Officers  is  transferred  to  the  anuv  in  the 
field. 

The  Sappers  are  divided  into  nine  divisions  of  two  companies  each,  each  division 
forming  the  proportion  for  one  of  the  nine  * corps  d’armee. 

Each  Company  is  subdivided  into  four  sections. 

1 Miners. 

2 Sappers. 

1 Pontooneers. 

In  time  of  peace  the  Sappers  of  three  Divisions  (or  of  three  corps  d'arm^)  are 
onder  the  command  of  an  Inspector  of  Sappers, — a Staff  Officer,  who,  like  the  In- 
spector of  Fortifications,  has  the  rank  and  pay  of  a Colonel,  and  who  is  responsible 
for  the  education  and  training  of  his  men. 

Two  * Fortification-Inspections  ’ or  districts,  and  one  * Sapper-Inspection,'  together 
form  the  charge  of  a Deputy  Inspector-General,  w ho  has  the  rank  and  pay  of  a Major- 
General.t  Hence  these  three  Officers,  combining  the  control  of  Engineer  and  Regi- 
mental duties,  preside  over  the  three  grand  divisions  of  the  Pnissian  Engineer  Service. 

In  time  of  war  these  Officers  take  corresponding  command  in  the  field. 

According  to  the  necessity  of  the  case,  in  event  of  war,  the  different  Sapper  divi- 
sions are  brought  to  their  proper  strength  by  combinations,  exchanges,  &e. ; but  they 
remain  under  their  own  regimental  Officers,  always  disposable  for  Engineer  duties, 
and  under  the  command  of  the  senior  Engineer. 

Although  the  Sapper  Companies  are  organized  with  reference  to  mining,  sapping, 
and  pontooning,  yet  each  section  (as  detailed  above  to  these  duties)  receives  a specific 
instruction ; and  in  the  exeention  of  any  one  of  these  functions  the  men  of  the 
remaining  sections  act  as  assistants  only.  The  non-commissioned  officers  are  only 
occasionally  changed  from  the  section  in  which  they  have  first  received  instnictioD  or 
have  imparted  it  to  others ; the  expansion  and  completion  of  their  education  is  left  to 
what  they  can  learn  at  tlie  annual  exercises  in  riege  operations,  when  they  act  in 
combination  with  other  troops. 

The  senior  Officers  superintend  these  courses  of  instruction ; the  junior  Officers 
(who  serve  at  least  three  years  as  regimental  subalterns)  are  in  many  respects 
teachers,  in  others  pupils:  as  the  former,  they  impart  such  theoretical  knowledge  as 
is  necessary  to  the  scijeants ; as  the  latter,  more  especially  in  their  relation  to  the 
military  service  in  general,  and  the  technical  part  of  their  own  more  immediate 
profession  in  particular. 

After  going  through  this  complete  practical  course  as  a school  of  application,  the 
young  Officer  is  first  transferred  to  fortification  duties ; and  from  thence,  on  reaching 
the  rank  of  first  Lieutenant,  back  again  to  the  Sappers  to  Icam  the  duty  of  com- 
manding a company : here  he  remains,  as  to  time,  partly  on  rotation,  partly  according 
to  the  display  of  greater  or  less  ability,  eventually  reaching  the  step  of  Commander 


* Portificstions-Inapeetear,*  and  * Ptonier-Inipectenr ' have  been  rendered  literally,  at  we  have  no 
•ueb  functionariet. — Truntlaior. 

* L'ndiiturbed  by  the  arrmogemraU  ncceuary  for  Colonies,  or  for  very  detached  European  pooee- 
•ions,  a remarkable  degree  of  symmetry  has  been  prartirable  in  the  distribution  and  organiiation  of 
the  Pniasian  Anoy ; that  of  the  Enitineer  Corps  is  of  course  conformable.  For  a detailed  account  of 
these  subjects,  see  the  * United  Serriee  Journal,'  Sept.,  Oet.,  Dec.,  1S30.— TVant/ofor. 

t * Brigade  Commandant ; * — the  word  ’ Hsjor-General ' has  various  meanings  in  different  Senriees; 
it  is  gi^-en  above  In  the  Engliah  aense,  as  commanding  a Brigade. — Tnuufofor. 
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of  A Sapper  dinsion,  who  ranks  with  Cbef-de-Uataillou,  and  also  with  the  Com- 
inanding  Engineers  of  Fortresses,  in  pay  and  seniority. 

The  Engineer  Staff  consists  of  all  those  Staff  Officers  of  the  corps  who  either  are 
posted  to  the  higher  fortUlcatioii  or  regimental  commands,  or  of  those  who  are 
destined  to  hold  them. 

Promotion*  to  the  ranks  of  Colonel  and  Major'General  is  dependent  solely  on 
qualification : the  Officers  who  have  held  regimental  appointments  will  generally  have 
had  sufficient  acquaintance  with  fortification  duties,  and  rice  versa,  to  be  conversant 
with  the  details  of  these  two  branches,  by  the  time  they  reach  the  rank  of  Deputy 
Inspector-General,  whose  authority  extends  to  both. 

Should  a First  Lieutenant  fail  in  his  examination  for  the  rank  of  Captain,  he  is 
transferred  to  any  other  branch  of  the  Senice  for  which  he  may  shew  particular 
aptitude. 

Suitable  qualifications  in  the  different  branches  of  the  military  sen’icc  may  arlvance 
any  one  in  the  Prussian  Service  to  the  rank  of  an  Officer:  though  not  without  ex- 
ample, this  is  rarer  in  the  Engineers  than  in  other  corps;  yet  when  it  did  occur,  it 
was  in  times  when  there  was  a deficiency  in  early  training  in  such  professional 
matters  as  were  indispensable,  but  which  in  later  times  is  scarcely  likely  to  occur. 

First  entry  and  subsequent  promotion  it,  therefore,  in  time  of  peace  dependent  on 
acquirement ; and  this  principle  is  continued  with  that  of  occasional  *'  purification." 

In  the  first  instance  the  candidates  bring  the  same  stock  of  school  knowledge  as  is 
necessary  for  other  Semces;  and  after  a satisfactory  examination, — that  of  Ensign, f 
— he  goes  as  volunteer  to  a Sapper  Company,  where  he  remains  until  admissible  to 
the  Artillery  and  Engineer  School,  though  he  must  previously  remain  at  least  a year 
in  the  Sapper  Company  to  be  well  drilled.  He  repairs  to  the  Artillery  and  Engineer 
School  with  his  Ensign’s  testimonials,  and  according  to  his  greater  or  less  proficiency 
and  zeal  (as  well  in  militarv’  subjects  as  in  Hwnaniortt)^  he  is  either  appomtfd  Ensign 
in  the  course  of  a year,  or  is  sent  l>ack  to  lus  Company.  At  the  end  of  the  second 
year  of  instruction,  if  recommended  by  conduct,  and  advance  in  studies,  he  receives 
the  |>ay  of  an  Infantry  Officer,  though  this  has  nothing  to  do  with  his  rank  in  the 
Corps.  Id  this  second  year  also,  the  Specific  Corps  Instruction  is  commenced,  and 
continues  until  the  end  of  the  tliird  yc:^,  when,  on  final  examination,  be  receives  his 
Engineer  Commission,  and  is  )>osted  to  a Sapper  Division  as  Second  Lieutenant. 

There  c^ts  no  especial  and  printed  account  oftliis  subject:  as  embodied  in  the 
above,  it  has  been  composed  from  fragmentary  notices,  and  it  is  only  of  late  that  an 
effort  has  l>ecn  made  to  rc-arrangc  and  elaborate  the  older  regulations  of  the  Prussian 
Corps  of  Koval  Engineers. 

PCACK  BSTABLI6HMEKT  OF  THE  PRUSSIAN  CORPS  OP  ROYAL  ENGINEERS. 

(A.)  The  Officer  Corpe  coHMutt  q/J 

1 Inspector-General  of  Fortifications,  ranking  cither 
as  (icneral  of  Infantry  or  as  Lieut.-Gcueral. 

3 Deputy  Inspcctor-Gcncrals  of  Fortification,  ranking 
as  Major-Generals,  or  as  Colonels. 

6 Inspectors  of  Fortification.  1 ^ ^ , 

3 In,,«tor,  of  Sappers.  | L-out.-Colond,  or  Major. 

12  Staff  Officers. 

* An  admintilr  rule  (/  it  could  be  warked  out  fkirlv:  Ui  tbe  Ltne  and  Catalry  it  U to 

rofumcner  with  the  rank  of  ftlnjor. — Traiw/n/or. 

f Vidt ' United  Service  Journal'  for  I89p,  p.  41)8. 


' With  9 Adjutants ; 3 of 
whom  are  from  the 
* strength  of  the 
Corps,  the  rest  from 
the  * A4jutan(ur.* 
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36  Pint  Captains, — sonic  of  whom  are  Brevot-M^ora. 

42  Second  Captains. 

38  First  Lieutenants. 

74  Second  Lieutenants. 

215  Besides  an  imlefmito  number  of  seconded  Second  Lieutenants  on  Infautn.-  pay. 

(B.)  Xon-Comtninwnni  Officerit  and  Priralet  of  Sappen. 

9 Divisions  (or  18  Companies)  of  Sap^ters  of  251  men  i>cr  division,  including; 

1  Accountant. 

2  Reser\'c  Companies  of  125  men  each,  including  non-commissioned  officers. 

Those  attached  to  the  War  Office,  those  teaching  in  the  Artillery  and  Engineer 
School,  and  those  on  foreign  command,  arc  (with  exception  of  a few)  Officers  e\. 
pressly  aeconded,  and  chiefly  taken  from  the  Staff ; as  are  also  the  Staff  Officers 
commanding  in  Fortresses,  the  Adjutants  attached  to  the  Inspector-General  and 
Deputy  Inspector-Generals  of  Fortification,  and  those  to  the  Divisions  of  Sappers. 

REMARKS. 

1st.  To  meet  the  demands  for  Engineers  in  case  of  war,  the  Corps  possesses  an 
unlimited  resource  in  the  I.andwehr  Sapper  Officers. 

2nd.  The  proportion  of  Engineers  for  a fortress  of  the  first  class  in  time  of  war  is 
about 

1 Officer  of  the  Staff, 

1 First  Captain, 

3  Second  Captains, 

3 First  Lieutenants, 

4 Second  Lieutenants, 

and  this,  as  a f>asis,  would  be  modified  according  to  the  size  and  position  of  the 
fortress,  with  reference  to  the  theatre  of  war. 

3rd.  The  Conscripts  for  the  Sappers  are  taken  from  such  mechanical  pursuits  as 
are  in  themselves  a preparation  for  their  future  military  serricc ; — miners,  masons, 
carpenters,  sailors  and  fishennen,  rope-makers,  smiths,  &c.,  all  of  them  in  a propor- 
tion fixed  for  each  conscription  ballot. 

The  above-mentioned  force  (A  and  B)  is  the  peace  establishment : it  is  composed 
of  the  men  serving  in  the  standing  army  a period  that  lasts  five  years,  including  two 
years  reserved  furlough.  After  this  period  they  remain  liable  to  the  Landwehr 
daring  seven  more  years,  during  which  they  are  called  in  every  two  years  for  a drill 
of  fourteen  days.  The  Landwehr,  in  time  of  war,  doubles  the  peace  establishment. 

The  Officers  of  the  I.andwehr  are  composed  of  such  as  have  served  in  the  En- 
gineers for  a longer  or  shorter  time,  and  remain  liable  to  lie  called  in  for  service  in 
time  of  war.  after  having  quitted  active  service  to  enter  some  civil  branch  of  the 
profession.  There  are  now  2 Captains,  6 First  and  46  Second  Lieutenants,  on  this 
footing. 

Examinations  arc  to  be  passed,  1st,  before  entering  the  Service  as  an  aspirant; 
2nd,  in  the  School;  3rd,  before  leaving  the  School;  and  then  before  the  promotion 
from  First  Lieutenant  to  the  rank  of  Captain.  This  last  examination  is  more  of 
a practical  than  of  a theoretical  cliaracter ; it  is  intended  to  prove  that  the  future 
Captain  has  converted  m fvecvm  et  iangumem  the  different  theoretical  and  practical 
studies  of  his  professioo,  and  has  the  experience  and  judgment  to  put  them  in 
practice. 
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SECTION  IV. 

CORPS  DU  GRNIB  DR  PRANCR-* 


ChyanUaiion. — (Order,  13th  December,  1829.) 
Compotiiion.—The  Corps  Royal  du  Gdnie  is  composed  of— 


1st.  A Staff,  including 


12  General  Olficers, 

400  Officers  of  the  Staff  (24tli  September,  1831),  and  Can- 
didates for  the  Engineers, 

9 Professors  in  the  Regimental  Schools, 

500  Gardes  du  Genie, 

6 Ouvriers  d’E'tat. 


2nd.  The  Regimental 
|)ortioii. 


3 Regiments  of  Sappers, 

1 Company  of  Workmen, 

I Company  of  Veterans,  (19th  November,  1831.) 


Staff. — The  12  General  Officers  are,  1 Lieutenant-General,  President  of  the  Com- 
mittee of  Fortifications ; 3 Lieutenant-Generals,  members  of  the  Committee ; 
8 Major-Generals,  members  of  the  Committee. 

The  400  Staff  Officers  are  composed  of  (24th  September,  1831)  25  Colonels, 
25  Lieutenant-Colonels,  72  Majors,  140  1st  Captains,  138  2nd  Captains  and  Lieute- 
nants; Total,  400.  These  arc  selected  e.\c1usively  from  among  tliose  who  have 
INLssed  through  the  School  of  Application. 

Every  year,  the  Minister  of  War  (according  to  the  vacancies  to  be  filled  up  in 
the  corps)  determines  what  number  of  pupils  from  the  Polytechnic  School  ought  to 
be  admitted  to  the  School  of  Application  with  the  rank  of  Sub-Liciitcnant. 

After  two  }’car8  of  study  these  Sub-Licutennnts  of  Engineers  undergo  final 
examination.  Those  who  give  proof  of  sufficient  knowledge  in  the  necessary 
acquirements  are  gazetted  in  the  corps,  according  to  their  rank  of  merit  determined 
by  the  examination;  they  are  then  appointed  to  the  Regiments  of  Engincen  (or 
Sappers  and  Miners)  to  perform  the  duties  of  Second  Lieutenants.  By  tliis  lueaus 
two-thirds  of  the  vacancies  which  occur  in  these  regiments  are  filled  up  by  them. 

Such  Engineer  pupils  as,  not  having  been  deemed  worthy  of  appointment  to  the 
corps  of  Engineers  after  two  years  of  study  at  the  School  of  Probation,  have  passed  a 
third  year  there,  take  rank  those  who  leave  the  same  year  as  they  do,  and  are 
gazetted  according  to  the  degree  of  merit  ascertained  by  the  examination,  and  they 
have  no  right  to  the  rank  of  Lieutenant  before  these  sanu;  pupils.  Those  who,  after 
their  second  decisive  examination,  are  found  unfit  for  admissiun  to  the  Corps  of 
Engineers,  arc  sent  away  from  the  schooL 

Officers  of  Engineers,  besides  those  admitted  to  the  Corps  according  to  the  fore- 
going qualifications,  are  liable  to  be  received  directly  at  the  School  of  Probation,  until 
the  age  of  thirty  years,  after  having  undergone  an  examination,  the  programme  of 
wliich  is  determined  by  the  Minister  of  War. 

The  Examiner  of  the  Engineer  pupils  is  appointed  by  the  King,  on  the  recommenda- 
tion of  the  Minister  of  War. 

Ttie  Professors  iu  the  regimental  schools  of  Engineers  arc  appointed  by  the 
Minuter  of  War,  proposed  by  an  ln.spector-Oeneral  of  Engineers,  after  haring 
undergone  an  examination  before  a Commission  presided  over  by  that  Inspector. 

The  Gardes  du  G^nie.f  500  in  number,  are  divided  into  3 classes,  viz.,  120  of 
the  first  class,  180  of  the  second  class,  200  of  the  third  class ; total  500. 


* Abrid;r«d  from  Ui«  ‘ Aide-SI^motn  de  I’lng^Dteur  Militure,'  par  CriTct,  l$34.  Traiulalcd  bjr 
Lieut.  D«  Butt*.  R.  E. 

t Correvpondiog  to  the  Clerks  snd  Foremen  of  Works  in  our  Service.— £d. 
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The  Minister  of  War  determinet  the  number  of  these  Gardes,  from  srlcctions 
made  exclusively  by  the  Inspector-Generals  of  Engiiiecrs.  They  are  taken  as 
follows : those  of  the  third  class  from  among  non-commissioned  officers  of  the 
Sappers  and  Miners  who  have  served  at  least  six  years ; those  of  the  second  class 
from  among  the  Gardes  of  the  third  class,  bating  had  at  least  three  years  of  service 
in  their  class ; and  those  of  the  first  class  arc  chosen  from  the  Gardes  of  the  second 
class  who  have  been  two  years  in  the  service  in  their  own  clast. 

“ Lea  Ouvriers  d'E'tat,"  composed  of  a Governor,  a Sub-Governor,  and  four  work- 
men, are  named  by  the  Minuter  of  War  on  the  conditions  prescribed  in  the  warrant 
of  the  24th  April,  1822. 

Sapptrt  and  Minert, — Each  of  the  three  Engineer  regiments  is  formed, — 1st.  Of 
two  battalions,  each  battalion  containing  7 corajMniea  of  Sappers  and  1 of  Minert 
(17th  November,  1830).  2ndly.  Of  an  Unattached  Company.  3rdly.  Of  a 
Waggon  Train  (28th  June,  1832). 

In  time  of  war,  a depot  is  formed  of  two  skeletons  of  com{>anies  from  each  regiment. 

Men  intended  for  the  Engineer  regiments  are  required  to  be  strong,  of  goo<l  con- 
stitutions, and  to  be  at  least  5 feet  inches  high  (English).  They  are  selected 
in  the  following  proportions : — 


^ from  among  Carpenters. 

A »» 

Masons. 

A •» 

Smiths. 

U 

Excavators. 

GSNKRAL  DUTIES  OF  THE  CORPS  DO  OINIE  IN  TIME  OF  PEACE. 

In  time  of  )»cacc  the  Officers  of  Engineers  arc  distributed  throughout  the  interior 
of  France  and  in  the  different  colonics. 

The  following  arc  their  particular  duties: — 

Istly.  Correspondence  and  maintenance  of  the  personal  relations  which  exist 
between  Commanding  Engineers  and  the  different  Civil  and  Military  authorities. 

2ndly.  Establishment  and  preservation  of  the  different  papers,  stores,  &c.,  &c., 
and  those  articles  which  are  under  the  special  superintendence  of  the  Engineer  of 
the  station;  the  purcliase  of  the  necessary  articles,  and  giving  them  over  for  public 
sale  when  no  longer  serviceable. 

3rdly.  To  represent  Government,  in  conjunction  with  the  Military  Superintendent, 
for  the  acquisition,  sales,  or  cession  of  ground  and  military  buildings,  as  well  as 
fixing  boundaries  to  military  properties ; to  take  leases  of  these  properties,  to  rent 
others  for  the  sen'icc  of  the  State,  and  to  obtain  payment  for  dam^;es  done  to 
Government  property  and  to  rollitaiy  buildings. 

4thly.  To  superintend  every  thing  relating  to  militar)'  buildings. 

5thly.  To  make  plana  and  elevations  of  fortified  places,  and  the  country  surround- 
ing them ; to  report  thereon,  and  on  the  defence  of  the  neighbouring  country ; to 
devise  plans  for  the  better  protection  of  such  places ; to  make  surveys  and  military 
reconnoissances ; to  draw  up  reports  conjointly  with  the  “ Ing^iieurs  des  Fonts  et 
Chauss^,^*  relative  to  works  which  these  last  propose  to  execute  along  the  ^ntier, 
and  the  approval  of  which  depends  on  a Committee  composed  of  the  principal  Officers 
of  those  two  Services. 

6thly.  To  make  plans  of  all  military  buildings,  and  records  of  **  Construction"  and 
'*  Occupation." 

7thly.  To  draw  up  details  and  specifications  of  different  works,  and  carry  them  into 
execution  when  ordered,  whether  fortifications  or  military  buildings;  to  estimate 
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for  them,  and  to  send  the  ex]>cnditurc  accounU  to  the  Minister  of  War,  when 
linbhed;  to  draw  up  at  the  end  of  every  year  projects  fur  works  to  be  executed  in 
that  ensuing. 


FKRSOSAL  DUTIES. 

1.  In  each  station  there  is  a Commanding  Engineer,  having  under  his  orders  one 
or  more  Gardes  du  Genic,  or  {>ersons  in  charge  of  military  works,  and  sometimes 
officers  of  a rank  inferior  to  his  own.  As  all  the  work  devolves  upon  the  Command^ 
ing  Engineer,  it  is  hy  alluding  to  him  that  we  intend  to  describe  the  different  fane* 
tions  and  relations  of  his  superiors  and  inferiors. 

2.  Commanding  Engineers  are  alone  responsible  for  what  is  done  in  the  stations 
where  they  are  placed ; their  inferiors  are  responsible  to  them.  Nevertheless,  when 
projects  arc  made,  the  Officer  who  frames  and  signs  them,  whatever  he  his  rank, 
shares  with  the  Commanding  Engineer  the  credit  or  the  responsibility,  though  the 
latter  approves  of  them  by  placing  his  signatiire  thereto. 

3.  Commanding  Engineers  do  not  correspond  direct  with  the  Minister  of  M'ar. 
All  the  documents  and  plans  which  relate  to  their  service  are  first  of  all  addressed 
to  the  District  Director  of  Fortifications,  who  resides  at  the  head-quarters  of  the 
district.  Tills  Officer  lays  them  before  the  Minister,  with  his  own  notes  and  remarks ; 
and  the  decision  of  the  Minister  U made  known,  through  the  same  channel,  to  the 
Commanding  Engineers. 

4.  The  Directors  of  Fortifications  have  the  following  especial  duties:  1st.  To  give 
their  advice  and  experieuce  to  Commanding  Engineers.  2udly.  To  obviate  on  their 
own  proper  authority  many  of  the  difficulties  which  may  occur  in  the  execution  of  the 
worics,  and  for  wliich  the  opinion  of  the  Minister  would  be  too  slow,  or  not  suf> 
ficiently  detailed.  3rdly.  To  inform  the  Minister  precisely  of  every  thing  which 
bean  a relation  to  the  defence  of  the  frontier.  4thly.  To  act  as  an  intermediate 
authority  between  the  Minister  and  the  Commanding  Engineers. 

5.  It  follows  from  the  evident  importance  of  the  situation  of  Director  of  Forti- 
fications, that  geuerally  all  documents  of  work  proposed  in  the  office  of  the  Com- 
manding Engineer  should  be  made  in  triplicate— one  for  the  Station,  one  for  the 
District,  and  one  for  the  Minister. 

6.  The  Director  of  Portifications  should  pay  every  year  at  least  two  visits  to  the 
stations  in  his  district:  one  in  the  spring,  to  set  the  works  ordered  a-going;  and 
another  in  the  autumn,  to  witness  the  execution  of  them,  to  check  and  sign  the  mea- 
surements, and  discuss  with  the  Commanding  Engineer  estimates  to  be  brought 
forward  in  the  ensuing  year.  Mlicn  the  works  are  but  few  in  number,  or  of  no 
great  im|)ortance,  the  Directors  pay  but  one  yearly  visit,  in  the  autuiim. 

DUTIES  OF  THE  CORPS  DU  OENIR  IN  TIME  OF  WAR. 

1.  When  in  the  field,  I'E'tat-Major  du  Gt^nie  is  generally  composed  of  a General 
Officer,  who  takes  the  title  of  “Commanding  Engineer  of  the  Army;'*  a General 
Officer,  Chief  of  tly;  Staff;  a Superior  Officer,  Director  of  the  Park;  in  fact,  of  a 
greater  or  less  number  of  Superior  and  Inferior  Officers,  as  well  as  Gardes  du  Genie, 
according  to  the  wants  of  the  Sen>ice. 

2.  To  every  Division  of  Infantry  is  attached  a Commanding  Engineer,  of  the  rank 
of  at  least  First  Captain. 

3.  If  an  army  be  formed  to  act  separately,  a Commanding  Engineer  is  attached 
to  it  (who  may  only  be  a “ Snperior  Officer  "),  or  Chief  of  the  Staff,  and  a Chief 
of  the  Park  (if  there  be  one),  who  may  be  only  Captain. 
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4.  The  Engineers  attached  to  the  army  are  employed  on  works  of  permanent 
fortification,  on  those  for  the  attack  or  defence  of  a place,  and  on  those  of  such 
reconnoissances  as  arc  entailed  by  such  works. 

5.  They  may  also  be  required  to  construct  the  field-works  which  the  Generals  of 
the  Army  or  of  the  Divisions  may  think  fit  to  establish,  such  as  attacks  and 
approaches,  redoubts,  small  forts,  blockhouses,  tetes-de-pont,  intrenched  lines  and 
camps,  dykes,  &c. ; also  works  on  the  march,  such  aa  opening  communications,  the 
construction  or  demolition  of  roads,  bridges,  &c.,  Ac. 

6.  General  Officers  and  Officers  of  all  ranks  in  the  Engineers,  who  are  not  attached 
to  a company,  form  part  of  the  Staff  of  the  Army,  of  the  Corps  d'ArmL«,  or  of  the 
Diyisiou  to  which  they  are  attached. 

7.  Every  Commanding  Engineer  receives  direct,  or  through  the  Chief  of  the  Staff, 
the  orders  of  the  General  Officer  to  whom  he  is  attached ; he  informs  this  General  of 
the  orders  given  to  him  by  the  General  Officers  of  his  own  Coqis. 

8.  When  it  is  necessary  to  establish  permanent  garrisons  in  places,  or  military 
posts,  either  conquered  or  formed  by  the  army,  the  Engineer  Service  takes  in  these 
places  or  posts  the  same  duties  as  at  home  stations. 

9.  Officers  of  Engineers  are  forbidden  to  communicate  to  any  other  person, 
except  to  the  General  of  the  Army,  or  to  the  General  Officer  to  whom  they  are 
attached,  or  his  Chief  of  the  Staff,  the  state  of  the  supplies,  Ac.,  or  the  plans  of 
places,  or  of  works  executed  or  in  execution. 

10.  The  composition  of  all  armies  is  that  of  Divisions.  This  principle  of  several 
divisions  under  one  Commander  composes  either  an  army,  a wing,  or  a centre  of 
an  army,  or  a reserve.  Tlic  divUion  is  generally  fomml  of  two  or  three  brigades, 
either  of  infantry  or  of  cavalry' ; it  includes  troops  of  different  services  in  the  proper 
proportion. 


TROUPKH  DIf  Gc'.NIB.* 

Lea  troupea  du  g^ie  sotit  composees  dc  sapeurs  ct  de  niineurs.  Elies  oot  gems 
ralement  pour  destination  d'exocuter  toutes  les  constructions  iKH^essaires  pendant  la 
guerre;  de  rctabbr  Ics  fortifications  dc  toute  nature,  (ant  sur  Ics  jKistcs  isolcs,  que 
sur  les  priocipaux  debouched  et  dans  I’intcricur  du  pays ; de  detmire  tons  les  ouvrages 
de  cette  nature  appartenaut  a I’enDemi,  torsque  cette  destruction  n’a  pu  s'effectucr 
entiL-remeot  par  le  feu  de  rartillerie;  de  reparer  ou  de  constnxirc  les  punts  fixes,  les 
digues  et  les  routes  ou  autres  moyens  de  communication;  do  les  dutruire  s’ils  nous 
sont  nuisibles.  Les  troupea  du  genie  doivent  done  aider  a detmire  tous  Ics  obstacles 
naturels  ou  artificiels  qui  servent  a la  dtTense,  ou  a les  construirc  s’ils  dcricnncut 
nA;e88aires.  I,es  soldata  du  g^nie  sont  par  consequent  plutot  dca  ouvriers  que  des 
combattants,  et  ils  ne  portent  des  amies  que  pour  Icur  dcTcnsc  pcrsonncllc ; car  pen- 
dant leurs  travaux,  lU  sont  proteges  par  d’autres  troupes.  Cependant,  ce  serait  com- 
mettre  une  grande  injustice,  que  dc  ue  pas  placer  cette  classe  si  estimable  de  soldats 
au  mcme  rang  que  les  grenadiers,  Ics  cuirassiers  et  les  canonniers;  car  il  iic  suffit  pas 
que  les  troupes  du  gi^nie  ex^utent  avec  adresse  et  c^lcrit^  Ics  travaux  qui  Icur  sont 
ordonni^;  mais  dies  sont  presque  (oujours  obliges  dc  Ic  fairc  dans  des  circonstances 
difficiles,  et  m6me  sous  Ic  feu  dc  I’cnnemi;  ce  qui  exige  un  grand  sang-froid  et  unc 
intrepiiUU'  egale  a cdle  qu’on  peut  d^irer  des  autres  soldats. 


* From  No.  ys,  third  seriM,  of  the  ‘ JoiimsI  tin  Scinien  Militsim,  p.  99' 
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JSKCTION  I. 

ENGINEER,  CIVIL,  GENERALLY.* 

This  profession  may  almost  be  said  to  have  originated  in  England  within  the 
last  century.  Before  the  middle  of  the  last  century,  wheuever  the  prospect  of 
great  profit  induced  inditiduals  or  bodies  corporate  to  undertake  extensive  systems 
of  drainage,  and  for  ibis  purpose  to  call  for  the  assistauce  of  an  engineer,  recourse 
was  generally  had  to  those  great  masters  of  hydraulic  engineering,  the  Dutch. 
Tnic  it  is  that  some  solitary  exceptions  have  occasionally  been  found;  men  who, 
like  Sir  Hugh  Middleton,  combined  a speculative  turn  of  mind  with  some  mechanical 
kuowledge,  and  to  these  two  qualities  added  an  untiring  energy  of  purpose  leading 
them  to  persevere  in  any  undertaking,  even  under  the  mof«t  discouraging  circum- 
stances. But  these  men  were  rare  instances  of  a {Hviiliar  talent,  which,  though  it 
thus  displayed  itself  occasionally,  was  far  too  uncommon  a gift  to  allow  the  possessors 
of  it  to  form  a class  or  profusion.  The  case  is  very  dilTerent  now ; a dcmantl  for  this 
peculiar  talent  has  been  created  of  late  years  by  the  extraordinary  development  of 
our  system  of  internal  communicatinn,  as  well  as  hy  the  application  of  steam  to  the 
purposes  of  our  manufactures;  and  employment  is  now  found  for  hundreils  where 
one  was  sufficient  not  fifty  years  ago  for  the  whole  business  of  the  country.  So 
great  indeed  has  lieen  the  demand,  that  the  profession  may  be  said  to  be  divided 
into  two  distinct  IkmIics,  viz.,  those  who  turn  their  attention  to  those  subjects  which 
come  more  particularly  within  the  scope  of  the  duty  of  a Civil  Engineer,  such  as  docks, 
bridges,  canals,  rail-roads,  &c.,  and  those  who  devote  themselves  altogether  to  the 
manufacture  of  machinery.  The  duties  which  are  involved  iu  the  practice  of  these 
two  liranches  of  the  profession,  though  apparently  dissimilar  in  character,  arc  yet 
founded  upon  the  same  general  principles;  and  the  acquirements  which  are  neces- 
sary to  enable  the  individual  of  one  class  to  distinguish  himself,  or  even  to  practise 
his  profession  with  a moderate  chance  of  success,  will  be  found  equally  necessary  for 
those  of  the  other  class. 

These  acquirements  are  partly  al>stra<.*t  and  theoretical,  and  partly  experimental  or 
practical.  A Civil  Engineer  should,  in  addition  to  the  koowledgc  required  to  tit 
him  as  well  as  others  for  the  active  duties  of  life,  have  such  a kuowlctlgt'  of  mathe- 
matics as  will  enable  him  to  investigate  as  well  as  to  apply  the  rules  laid  down  by 
writers  on  those  branches  of  the  mixed  sciences  to  which  hU  attention  will  most 
frequently  be  ilrawn.  He  should  he  well  acquainted  with  the  principles  of  tnechaniiTs, 
hydraulics,  and  indeed  with  all  the  branches  of  natural  philosophy : a certain  amount 
of  chemical  knowledge  w ill  be  found  very  valuable ; he  should  be  able  to  drew 
neatly,  and  should  understand  the  principles  of  projection  U]K>n  which  all  engineer- 
ing drawings  are  constructed;  a general  knowledge  of  the  principles  of  architecture 
will  also  be  essential.  Having  acquired  the  requisite  amount  of  theoretical  informa- 
tion, the  next  step  is  to  gain  that  practical  knowledge  which  is  essential  in  order  to 
the  proper  application  of  this  information.  The  best  mode  of  gaining  this  experience 
is  to  enter  into  the  employment  of  some  eminent  man  in  the  profession,  in  whose 
office  there  will  he  every  opi»ortuiiitf  offered  to  the  young  beginner  of  witnessing  the 
mode  in  which  the  various  descriptions  of  work  arc  carried  on.  He  will  there 
be  employed,  first  as  a draftsman,  in  copying  drawings;  as  he  becomes  more 
acquainted  with  practical  details,  he  will  have  more  responsibility  thrown  upon  him, 

• By  Capt.  Deuiaon,  It,  K. 
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and  be  placetl  in  charge  of  works,  at  first  of  small  importances,  but,  by  degrees,  of 
those  of  such  magnitude  as  will  require  all  hts  theoretical  knowledge,  aud  all  the 
practical  experience  he  may  have  gained,  to  enable  him  to  carry  out  the  work  to  the 
satisfaction  of  his  employers:  he  should  cultivate  a habit  of  olnerratioii.  and  make  a 
point  of  taking  ample  notes  and  sketches  of  w hatever  he  may  see  which  in  any  way 
bears  upon  his  profession.  Haring  thus  by  degrees  acquired  a sufficient  amount  of 
information  to  give  him  a confidence  in  his  own  judgment  upon  any  subject  which 
may  be  submitted  to  him,  and  having  become  known  as  an  active  and  intelligeut 
agent  of  others,  he  will  very  possibly  be  called  upon  to  plan  and  execute  a work 
liimsclf,  and  then,  by  degrees,  with  industry  and  activity,  may  work  his  way  upwards 
in  a priffntion  ttAere  men/  alone  can  lead  to  dutinetion. 

The  course  of  the  man  who  devotes  himself  to  the  machinery  branch  of  the  profes* 
sion  differs  but  little,  up  to  a certain  point,  from  that  just  described : his  theoretical 
acquirements  should  be  the  same,  but  the  practical  part  of  his  education  will  commence 
at  the  bench,  where  he  will  learn  the  use  of  all  the  tools  and  machinery  by  working 
at  them  with  bis  own  hands : he  will  then  be  placed  in  the  drawing  room,  and  go 
through  much  the  same  routine  of  instruction  as  before  described,  and  will  by 
degrees  work  his  way  up  to  the  position  of  foreman;  then,  distinguishing  himself  by 
a power  of  applying  general  principles  to  particular  cases,  will  shew  himself  capable 
of  assuming  the  direction  of  an  establishment  for  the  manufacture  of  machinery. 


SECTION  II. 

KNUINEEa,  CIVIL — STKAM-BOAT.* 

A Steam«Boat  Engineer  is  a person  employed  to  keep  the  steam  engine  or  engines 
of  a steam  vessel  in  as  efficient  a state  as  possible,  and  to  superintend  tbeir  working. 

He  must  set  the  engines  to  work,  regulate  their  speed,  and  stop  them  as  may  be 
required.  His  duties  while  the  engines  are  at  work  are  various.  He  must  take  care 
tliat  every  moving  part  is  properly  lubricated;  that  no  steam  is  allowed  to  pass 
through  valves  or  jouits  that  ought  to  be  stearo>tight ; that  no  air  is  permitted  to 
enter  into  any  of  the  parts  of  the  engine  where  it  is  essential  that  a vacuum  should  be 
kept  up ; and  tliat  none  of  the  holts,  or  pins,  or  keys  work  loose  by  the  vibration,  and 
shift  their  position,  or  come  out  of  their  places.  lie  must  also  take  care  that  none 
of  the  working  parts  become  overheated  by  any  undue  amount  of  friction,  arising 
from  any  vrant  of  proper  lubrication,  any  excessive  tightness,  or  any  other  disturbing 
cause ; and  if  they  should  become  overheated,  he  roust  take  prompt  and  energetic 
measures  to  remedy  the  evil,  and  prevent  any  serious  consequences  arising  therefrom. 
He  must  from  time  to  time  carefully  ubserve  the  effect  produced  by  the  gradual  wear 
of  the  working  )>art8,  so  tliat  if  the  truth  or  accuracy  of  any  of  these  seems  to  be 
materially  affected,  he  may  take  steps  to  rectify  the  defects  when  lying  up  in  harliour. 
He  mast  also  be  careful  to  observe  if  the  frame  of  the  engine  ever  begins  to  move 
or  work  in  any  way,  and  endeavour  to  discover  the  cau!<e,  in  order  that  it  may  be 
remedied  when  the  engines  are  at  rest.  One  of  the  most  important  of  his  duties  is 
to  take  care  that  the  engines  are  kept  clean,  and  any  grit  or  tlirt  prevented  from 
getting  into  the  bearings  or  moving  parts : he  must  wipe  away  all  oil  and  grease 


• Comintinicsted  by  Captain  Denison,  in  connectinn  with  tlic  premling. 

This  Paper,  tljoufb  specifically  arranfred  in  reference  to  steam  vcaaels,  ncvcrthelw  fives  much  of 
the  sort  of  routine  that  ta  generally  applicabie  tv  all  steam  etifioas,  miU.work,  raiUrood,  mine* 
pumps.  &r.,  hc.-^Ed. 
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ino&t  carefully  and  completely  as  soon  as  the>’  have  ptsaed  throa^b  the  bearings, 
and  prevent  them  from  running  down  the  rods  or  remaining  about  the  engine. 

The  Imiler  requires  hU  unremitting  and  particular  attention,  in  order  that  the 
proper  supply  of  steam,  neither  too  much  nor  too  little,  may  be  generated  for  the 
engine.  To  insure  this,  the  management  of  the  fires  must  be  duly  attended  to,  both 
in  the  supply  of  coal  in  the  proper  quantities  at  the  proper  intervals,  and  in  the 
periodical  clearing  of  the  fires  from  the  earthy  matters  of  the  coal,  which  may  liave 
become  vitrified  in  the  furnace,  and  formed  what  arc  called  clinkers.  By  due  atten- 
tion to  the  fonuer,  the  smoke  in  all  well-proportioned  boilers  may  be  very  greatly 
abater],  and,  by  due  attention  to  l>oth,  the  consumption  of  fuel,  when  the  engines  are 
prevented  (l>y  a strong  head  wind,  or  by  the  deep  immersion*  of  the  paddle-wheels 
on  the  commencement  of  a long  voyage)  from  making  the  proper  number  of 
strokes,  and  thus  using  the  proper  amount  of  steam,  may  be  reduced  in  an  equal  or 
greater  degree  than  has  taken  place  in  the  consumption  of  steam.  The  due 
and  constant  supply  of  water  to  the  trailer  to  compensate  for  the  constant  evapora- 
tion of  the  water  in  the  formation  of  the  steam  must  be  assiduously  attended  to. 
Another  of  the  most  important  of  the  duties  of  a Sicam-Boat  Engineer,  during  the 
time  that  the  engines  are  at  work  on  a voyage  at  sea,  and  the  last  which  we  shall 
mention  here,  is  to  attend  to  the  ilogrcc  to  which  the  water  in  the  boilen  may 
become  saturated  with  salt  by  the  continued  evaporation  which  is  going  on,  and  to 
take  care  that  this  saturation  is  not  allowed  to  be  carried  to  such  an  extent  as  that 
a deposition  of  the  salt  and  other  matters  contained  in  sea  water  should  take  place. 
After  the  boilers  have  been  in  operation  for  three  or  four  hours  in  salt  water,  so 
that  the  water  in  them  has  become  brine,  he  ought  to  test  the  strength  of  it,  that 
is,  he  ought  to  ascertain  the  degree  of  saturation  to  which  it  has  reached,  and 
continue  this  examination  periodically,  whether  the  engines  are  fitted  with  an 
apparatus  fur  the  continuous  discharge  of  a portion  of  the  brine,  to  be  exchanged 
for  a portion  of  sea  water,  or  whether  this  sv'stcm  of  exchange  is  left  entirely  at 
his  discretion,  to  he  attended  to  by  means  of  the  common  hlow-off  cocks.  The  best 
test  is  the  common  hydrometer,  though  the  thermometer  has  hitherto  been  more 
commonly  applied  to  this  purpose,  as  the  brine  is  considered  to  be  of  a proper 
strength  when  it  boils  under  atmospheric  pressure  at  a temperature  2®  higher 
than  tliat  at  which  the  common  sea  water  will  boil  at  the  same  time,  under  the  same 
circumstances. 

Before  coining  into  port,  it  may  occasionally  be  advantageous  to  take  indicator 
diagrams,  to  see  whether  the  action  of  the  valves  continuei  to  be  correct;  as  we 
presume  that  this  was  ascertained  to  be  the  case,  and  that  the  completeness  and 
efTectiveness  of  all  the  parts  were  ascertained  at  the  first. 

The  duties  of  a Steam-Boat  Engineer,  on  arriving  in  port  after  a long  voyage,  are 
also  varioiLs,  and  equally  important  with  those  he  has  to  perform  when  out  at  sea. 
Immediately  on  coming  to  anchor,  it  is  a good  practice  to  test  the  tightness  of 
the  steam-v*alves  and  pistons,  by  putting  them  in  such  a position  tliat  it  can  be  seen 
if  they  allow  auy  steam  to  pass  when  it  ought  not  to  do  so.  If  any  im|>erfcction8  in 
these,  the  most  vital  parts  of  the  engines  arc  discovered,  he  must  draw  out  the 
valves,  or  lift  the  cylinder  covers,  to  get  at  the  pistons,  and  rectify  the  defects  in  the 
best  manner  that  he  can  with  the  means  within  Ids  power.  He  should  also  occa- 
sionally examine  all  the  interior  parts  of  the  engines,  and  rectify  any  incipient 


* 'l1ir  aruidiinre  of  irbicb  is,  of  rourte,  one  great  advantage  of  the  •yatem  of  acre*  propuloioo.— 
Kd. 
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defects.  He  must  now  also  rectify  any  waat  of  truth  in  the  parallel  motion  or  in 
any  of  the  shafts  or  working  parts  caused  by  wear,  aitd  tighten  or  make  good  any  of 
the  fastenings  of  the  frame  if  he  has  found  them  to  be  hxwe,  and  put  to  rights  any 
other  such  defects.  Any  parts  subj^  to  corrosion  should  he  carefully  examined, 
cleaned,  and  dried,  and  pmnted  if  nec<l  be.  The  water  should  lie  blown  off  out  of 
the  boilers  as  completely  as  possible,  and  all  ashes  and  soot  thoroughly  cleaned  out 
of  the  furnaces  and  flues  as  soon  as  possible.  The  furnaces  and  flues  must  then  be 
thoroughly  examined,  and  the  slightest  leak  or  defect  that  can  be  discovcre<l  made 
good;  as  it  is  especially  important  in  a boiler  to  stop  these  defects  at  the  first,  as 
otherwise  they  spread  very  rapidly.  No  pains  should  be  spared  to  discover  any  sus* 
pccted  leak  of  steam  on  the  top  of  the  boiler,  as  nothing  tends  more  to  corrode  and 
destroy  a boiler  than  this.  Inside  the  l>oi1erx,  any  scale  that  may  have  been  depo- 
sited from  the  brine  having  been  allowred  to  become  too  strong  must  l»e  removed,  and 
the  whole  thoroughly  cleaned  out  from  every  part  of  the  boiler,  from  below  as  well 
as  from  the  tops  and  sides  of  the  furnaces  and  flues.  The  take-up,  the  inside  of  the 
steam-chests,  and  of  the  roofs  of  the  boilers,  which  are  tbe  parts  most  subject  to 
corrosion  from  the  interior,  should  be  veiy*  carefully  examined,  and  after  l)cing  duly 
scraped  aud  cleaned  and  dried,  they  should  be  well  painted  with  two  or  three  coals 
of  rc«i  lead,  or  done  over  with  some  other  presenative. 

The  paddle-wheels  should  also  lie  thoroughly  examined,  and  any  broken  floats  or 
book-liolts  replaced  by  new  ones.  The  whole  of  the  iron-work  should  lie  thoroughly 
scrajicd  and  cleaned,  and  when  dry,  painted  with  three  coats  of  red  lead,  or  dune 
over  with  Mack  varnish,  once  every  four  months  at  least.  Wlieu  in  harbour, 
especially  if  lying  in  a stream  or  tideway,  the  wheels  ought  to  be  turned  round  every 
three  or  four  days,  to  change  the  parts  cximscd  to  the  action  of  the  water,  and  thus 
prevent  corrosion. 

He  must  now  also  get  his  supply  of  stores  made  good,  so  as  to  be  ready  fur 
another  voy^. 

To  qualify  an  Engineer  to  perform  these  duties,  he  should  be  trained  as  a mechanic, 
and  be  a fair  workman  in  iron,  brass,  and  wood.  He  should  be  able  to  work 
not  only  at  the  lathe  or  vice,  hut  also  at  a smith’s  forge.  His  edneation  should  be 
such  as  to  make  him  able  to  keep  accounts,  and  make  notes  in  his  log  of  all  that 
occurs  in  the  engine-room.  He  should  have  sutfleient  knowledge  of  mechanical 
drawing  to  enable  him,  in  the  event  of  any  important  part  of  the  engines  being 
broken  when  at  a distance  from  any  manufactory,  to  make  such  a drawing  of  it  as 
would  enable  a manufacturer  to  replace  it.  He  should  have  some  knowledge  of 
the  first  principles  of  mechanics,  a general  knowledge  of  the  leading  principles  of  hydro- 
statics, hydraulics,  and  pneumatics,  without  which  he  cannot  fully  understand  many 
of  the  principles  carried  on  in  the  engine,  and  on  which  its  {mwer  dc[>end8.  Some 
knowledge  of  heat,  of  the  theory  of  combustion,  of  chullitiou,  and  of  cva|>oratinn, 
may  also  be  reckoned  as  almost  indispensable ; to  which  should  lie  added,  if  possible, 
an  acquaintance  with  the  subject  of  steam,  especially  as  regards  its  temperature, 
pressure,  and  latent  heat. 


EPAULEMENT. — It  is  necessary  to  notice  this  wonl,  from  the  confusion 
which  a common  misapplication  of  it  is  apt  to  produce.  In  the  true  sense  of  the 
term,  it  implies  the  ShoulderM  or  returns  marie  at  the  flanks  of  batteries,  or  at  the 
extremities  of  parallels  ; whereas  it  has  been  erroneously  used  to  signify  the  parapet 
itself,  to  which  these  ci>au)cments  arc  ap|>ciided. 
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EPROUVETl'E.* 

GBNBRAL  INSTaCCTIONii  RBLATIVR  TO  THB  TROOF  OF  GDNPOWDBR  WITH  GVN 
AND  MORTAR  EPROUVETTES. 

1.  Gun  Eprouvcttes  arc  to  be  used  at  all  stations  for  the  proof  of  gunpowder, 
either  large  or  fine-grained.  The  Mortar  Eprouvcttes  are  only  to  be  used  at  Wal- 
tham Abbey,  Purflcct,  Portsmouth,  and  Devonport. 

2.  Five  rounds  of  each  quantity  of  powder  to  be  proved  is  to  be  the  minimum  of 
rounds  for  proof  in  Ireland,  and  at  Foreign  Stations. 

3.  At  Portsmouth  and  Devonport,  five  rounds  also  to  I>c  fired ; but  at  Waltham 
Abbey  and  Purflect,  where  proofs  arc  so  frequent,  (especially  in  lime  of  war,)  and 
where  the  modes  of  proof  arc  so  well  understood,  three  rounds  will  be  sufficient,  except 
in  such  cases  as  the  Otficers  of  the  Department  see  good  reason  to  extend  the  number 
of  rounds. 

4.  The  proof  of  powder  in  store  to  he  made  annually,  at  the  most  favorable 
ti^ason  of  the  year.  The  reports  are  to  be  forwardcil  to  the  Dircctor-Geucral 
of  Artillerj',  so  as  to  be  received  by  the  end  of  November  each  year 

5.  As  a general  principle,  the  powder  in  the  magazines  should  be  classed  in  lots  of 
100  barrels,  from  10  of  which,  taken  indiscriminately,  the  samples  for  proof  should 
be  drawn : these  samples  arc  to  be  well  mixed,  and  the  proof  to  be  made  from  the 
mixture.  Subsequent  proofs  for  the  same  lot  are  to  be  taken  from  ten  other 
barrels,  so  that  by  degrees  the  whole  of  the  powder  in  the  magazine  will  be  sub- 
jected to  proof ; and,  as  far  as  can  be,  none  should  be  issued  but  such  os  has  been 
proved.  It  is  always  to  be  undcrstoo<l  that  such  barrels  are  to  be  preferred  for 
proof  os,  from  local  circumstances,  may  be  presumed  to  be  in  the  least  goo<l 
condition. 

6.  In  the  event  of  the  samples  of  the  first  ten  barrels  not  coming  np  to  the 
standard,  it  is  clearly  to  be  understood  that  the  remaining  90  barrels  are  not  to  be 
considered  equally  deficient  in  strength  without  further  trial. 

7.  M'licn  there  arc  several  magazines  at  any  station,  a proof  is  to  be  made  of 
the  powder  contained  in  each,  in  the  proportion  of  1-lOth,  as  before  cxjilained  in 
No.  5. 

8.  In  addition  to  the  annual  proofs,  whenever  powder  is  landed  or  exchanged  from 
ships  of  war,  it  is  to  be  proved  as  soon  as  received,  in  order  that  its  strength  as  well 
as  state  may  be  ascertained. 

9.  Within  the  general  principles  laid  down  in  reference  to  proofs,  the  Officer  on  the 
spot  is  at  lilierty  to  exercise  a discrctionar}'  latitude ; but  the  report  is  to  be  specific, 
shewing  clearly  what  has  been  done,  and  is  to  be  accompanied  by  such  remarks  as 
may  be  deemed  proper. 

10.  Although  the  proof  is  to  be  carried  on  under  the  immediate  orders  of  the 
Commanding  Officer  of  Artillery  at  the  station,  who  is  responsible  for  the  faithful 
adherence  to  tlicse  regulations,  yet  the  returns  of  proof,  as  well  as  any  specific 
reports  connected  with  them,  which  may  lie  made,  are  to  be  signed  by  tlic  respective 
Officers,  who  are  equally  interested  with  the  Commanding  Officer  of  Artillery  in  the 
due  presentation  of  the  powder. 

Memorandum. — The  proof  of  fine-grained  power  by  firing  steel  balls  into  elm 
boards  is  to  l>e  discontinued,  and  such  powder  is  to  be  proved  by  the  gun  cprouvctic 
only. 

Office  of  Onlnancc,  28th  July,  1820. 

* For  the  principle  of  tUu  Kprourctlo,  Fi/rmula.*,  ' l>vnuoU».’ 
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INHTKUCTIONS  FOR  ADJirSTINO  AND  REGULATING  THE  HALF-POUNDER  CUK 

EPROUVETTE,  FOR  ASCERTAINING  THE  HTRENGTH  OF  FOWDKR  AT  THE  VARIOUS 

STATIONS  AT  HOME  AND  AIIROAO. 

1.  The  frame  in  which  the  eprouvetic  gun  U suspended  is  to  be  ict  horizontaily  in 
botli  directions  by  the  plummet  attached. 

2.  The  trucks  to  be  scotched,  to  prevent  any  niotiou  by  the  swinging  of  the  gun 
when  fired. 

5.  Two  ounces  of  the  powder  to  be  proved  is  to  l>e  accurately  weighed,  and  then 
placed  in  the  ladle,  which  is  to  lie  carefully  introduced  into  the  cprouveite,  and 
pushed  up  to  the  end  of  the  bore;  the  muzzle  is  then  to  be  raised  itiiUl  the  bore  is 
about  45*’,- so  as  to  let  the  charge  fall  to  the  bottom. 

4.  Tlie  gun  licing  placed  horizontally,  and  at  rest,  the  index  is  brought  by  means  of 
the  screw  to  0'^;  the  gun  is  then  dred  by  means  of  a quick  match  placed  in  the  vent, 
and  the  arc  of  vibration  noted  in  degrees  and  tenths.  This  being  repeated  not  less 
than  three  times  at  stations  at  home,  and  dve  times  at  stations  in  Ireland  and  abroad, 
the  result  will  be  the  average  comparative  strength,  which  should  l>c  nearly  as 
follows : 

Charirr. 


With  new  large-grained  Service  powder 2 oz.  , . 21* 

With  large-grained  powder,  issued,  but  returned  into 

store,  and  considered  serviceable  . , . . . . 2 oz.  . . 20^  5' 

With  finc-graiiiod  powder,  new  2 oz,  . . 26’ 

With  fine-grained  powder,  returned  into  store  . . . 2 oz.  . . 24* 


5.  In  repeating  the  several  rounds  of  proof,  shonld  the  zero  on  the  graduated  arc 
not  correspond  with  the  index,  as  in  No.  4,  the  gun  is  to  he  moved  backward  or  for- 
ward until  they  do  correspond;  but  the  screw  of  the  index  is  ii{>on  no  account  to  be 
altered  after  the  first  round. 

6.  It  is  of  much  consequence  to  keep  the  hearing  and  other  parts  of  the  spindle 
clean  and  well  oiled,  so  as  to  produce  an  uniform  a friction  as  possible;  it  is,  there- 
fore desirable  to  make  the  gun  swing  for  some  miuutcs  when  in  its  place,  and 
adjusted  for  firing,  previous  to  the  trial  of  the  powder,  that  every  part  may  find  its 
projier  bearing. 

7.  The  gun  ought  to  he  fired  immediately  after  lieiiig  loailoil. 

8.  The  gun  is  to  be  regidurly  spongnl  after  each  round ; and  after  every  proof  of 
the  sample  of  powder,  It  is  to  be  well  washed  out  and  dried  laTurc  another  sample  is 
proved. 


KQUIPMENT  OF  ARTILLERY.* 

SECTION  I. 

“Trouver  unc  organization  d’ unite  d’Artilleric  (e’est  a dire  dc  la  balterie)  qui  ren- 
ferme  implicitement  Ics  formes  qu’cllc  cfTecte  dans  la  guerre  de  campagne,  de  mon- 
tagne,  de  siege,  la  defence  dcs  places  et  dcs  cotes.” — .imaymoiu,  in  20/A  pol.  of 
Jounuil  dtt  HcitHcta  Mililairtt,  3rd  SerUt. 

The  British  ^Vnillerv-,  whether  for  the  Field,  Garrisons,  Sieges,  or  the  Defence  of 


• By  Colonel  Lewis.  C.D.,  R.  E. 
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Fortresses,  or  Coast  Defences,  is  equipped  by  the  Department  under  the  Director- 
General  of  Artillery  at  Woolwich.  (See  Article  ‘ Artillery,’  Section  II.) 

The  simplicity  of  the  arrangement  adaptetl  since  the  Peace  to  the  nature  of  our 
Sei^'iec,  the  avoidance  of  all  specialities,  of  a train  of  conductors  and  mechanics 
distinct  from  the  artillciymcn,  is  not  understotxl  by  foreigners,  nor  is  the  composition 
of  this  Service  generally  known  at  home. 

Captain  Jacobi,  of  the  Prussian  Serriee,  in  his  work  on  ArtUlcrv',  states : 

“ It  is  difficult  to  understand  the  composition  of  hatteries  of  English  artiUerj-,  as  all 
is  uncertainty  and  confusion  in  that  Service.  There  is  no  positive  nile  for  fixing 
the  number  and  nature  of  onlnance,  or  determine  the  supply  and  the  composition  of 
the  parks  and  reserves ; all  is  abandoned  to  the  decision  of  the  General-in-Chief  com- 
manding the  expedition.'* 

It  is  difficult  to  <lisabiise  the  minds  of  foreigners,  and  explain  the  working  of 
the  system  adoptc<l  for  the  British  artillery,  so  im{>crfectly  understood  in  our  own 
Service ; hence  some  pains  have  been  taken  here  to  detail  the  equipments,  and  for 
this  purpose  Tables  have  licen  framed  from  authentic  sources. 

It  has  been  before  shewn  that  the  /lerstmnW  of  the  artillen>‘  comprises  one  regiment 
for  the  general  oi^janisation  of  the  whole;  that  Woolwich  is  the  arsenal,  head- 
quarters, and  school  of  instruction ; that  the  regiment  is  sulxlividcd  into  battalions 
for  administrative  purjioscs,  and  those  again  into  troops  and  companies;  the  latter, 
forming  ^ths  of  the  whole  force,  is  av^ablc  cither  for  the  field,  garrison,  coast  de- 
fences, or  the  attack  of  places. 

The  company  or  troop  is  therefore  the  Unit  in  the  artillery  that  the  battalion  is  to 
the  infantry,  or  squadron  to  the  cavalry;  the  number  of  companies  or  troops  licing 
increased  or  diminished  for  war  or  peace,  or  each  may  be  expanded  or  contracted, 
whether  for  garrison  or  field  duties. 

The  whole  scope  of  instruction  is  therefore  primarily  given  to  perfect  this  unit, 
whose  destiny  is  for  either  or  many  of  the  duties  which  may  probably  be  assigned 
to  it;  and  after  leaving  the  head-quarters,  or  school  of  instruction,  the  Captain 
commanding  endeavours  to  keep  it  perfect  for  any  duties  which  circumstances  may 
a.v»ign  to  it. 

The  distribution  of  the  personnel,  nnder  the  arrangement  of  the  Deputy  Adjutant- 
General  of  Artillery,  depends  upon  the  exigency  of  the  semcc,  but  the  period 
abroad  is  regulated  to  a certain  numlicr  of  years,  so  that  the  com|iany  (the  horse 
artillery  does  not  serve  in  the  colonies)  returns  to  bca<l-quarters  to  be  rccruiletl,  re- 
instructed, and  made  conversant  with  all  the  improvements  which  may  liave  occurred 
in  ten  or  twelve  years. 

Recurring  to  the  subject  Equipment,  which  may  be  said  to  l>e  formed  on  the  com- 
bination of  the  Perttmnel  and  Materiel:  the  question  ap|>cars  to  have  been  well 
considered,  in  1819,  by  a Committee  of  General  and  Field  Officers  of  Artillery,  who 
entered  into  the  experience  of  the  previous  25  years,  and  it  is  probable  that  their 
Opinion  will  be  the  basis  for  all  future  artillery  equipments,  with  trifling  modifica- 
tions. The  following  principles  arc  founded  on  the  opinions  of  that  Committee,  with 
some  observations  rather  to  explain  the  Tables  of  Equipment,  and  render  the  subject 
familiar  to  all  branches  of  the  Service. 

TIjc  Article  * ‘ Equipment  of  Artillery  ’ is  given  under  the  following  heads  of  Fietd 
Artilhry  and  Siege  Artillery:  the  equipments  of  artillery  for  the  ‘Defence  of 
Fortresses  ’ and  ' Defence  of  Coasts  ’ are  explained  under  their  respective  heads,  as 
neither  of  these  questions  wa.s  considered  by  the  Committee,  or  any  rule  established 
for  their  equipments  in  our  Service. 

• Sec  Section  II.,  pknigrtph  2.  oI  Article  ‘ ArlillcTj-.* 
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SECTION  II. — FIELD  ARTILLERY. 

1.  Uorat  JrtilJfry,  fX}>lalne<l  in  Tabic  I.,  (fives  the  equipment  of  four  descriptions 
of  batteries  for  that  Semce : why  the  Committee  took  into  considcratiim  the  proba* 
bility  of  12  or  9*poumler  brass  guns  being  adopte<i  docs  not  appear,  and  it  gave  no 
opinion  up<m  the  subject,  further  than  remarking  that  they  were  not  originally 
proposed  when  the  horse  artillcr)'  was  constitulctL 

2.  But  as  here  suggested,  on  exannning  the  Tables,  it  will  be  seen  that,  deviating 
from  the  original  intentions,  the  heavy  equipments  lose  the  first  essential  of  horse 
artillery,  moiilift/,  and  its  capability  of  acting  with  and  supporting  cavalrt',  besides 
diminishing  in  the  application  of  12  and  9-pounder  guns  the  supply  of  ammunition 
from  ird  to  Jth, — a point  of  great  importance  to  this  force,  as  rapidity  of  firing  and 
the  consequent  necessary  supply  is  next  to  activity  of  movement.  It  is  considered 
then,  that  the  6-pounder  gun  and  12-pounder  howitzer  should  be  preferred  for  the 
equipment  of  horse  artillery. 

3.  The  Peace  Establishment  of  this  force  would  appear  to  comprehend  every  thing 
that  U necesaarv'  and  adapterl  for  an  increase  to  that  of  War  and  active  Service. 

4.  f'itld  Foot  JrtiUfty  may  he  said,  as  it  now  exists,  to  be  in  a state  of  transition, 
and  expressly  organized  for  a Peace  Establishment.  The  Tables  II.  HI.  and  IV. 
are,  however,  framed  upon  a supposed  war  equipment,  as  recommended  by  the 
Committee  of  Artillery  Officers  at  the  close  of  the  last  war.* 

5.  Table  II.  explains  the  equipment  of  four  descriptions  of  foot  artillery  field 
batteries,  frotn  the  9-poundcr  brass  to  the  3-pounder  (both  inclusive)  of  6 pieces 
to  each  battery,  or  5 guns  and  1 howitzer,  which  has  been  deemed  the  most  con- 
venient combination  of  men,  horses,  and  ammunition,  for  that  armament,  as  regards 
economy  and  management,  and  is  especially  adapted  to  the  unit  or  company  upon 
the  War  Establishment. 

6.  The  most  efficient  Itattery  for  this  force  is  unquestionably  the  9-pounder  with 
the  2 4 -pounder  howitzer,  when  the  country  permits  the  use  of  so  heavy  a field  force ; 
and  as  mobility  is  of  secondary  consideration  with  foot  artillery,  and  as  it  is  especially 
organized  to  act  with  infantry  and  support  its  movements,  the  tffect  of  that  artillery 
is  the  first  essential. 

7.  Table  III.  is  an  equipment  of  reserve  field  batteries,  or  batteries  of  position,  the 
first  comprising  4 heavy  pieces  of  iron,  three  18-pounder  guns,  and  one  8-inch 
howitzer:  this  force  wu  organized  in  the  latter  campaigns  of  the  Peninsular  War  for 
the  attack  of  Posts,  and  if  associated  with  the  heavy  field  batteries  would  make 
a formidable  siege  equipment  for  the  attack  of  Posts  and  Placet  du  momenl.  The 
12-pounder  brass  gun,  with  the  lately  introduced  32-pounder  howitzer,  form  a 
jmwerful  batteiy*  of  reserve  or  position,  and  would  at  critical  periods  of  actions  l>e  of 
great  effect.  The  9-poundcr  brass  guns,  and  24-pounder  howitzers,  lotteries  of 
rescn’c,  are  for  aujrHiary  batteries,  to  l>c  attached  or  posted  to  infantry  for  special 
purposes,  in  addition  to  those  acting  with  the  divisions,  and  forming  part  of  their 
strength.  One,  two,  or  more  of  these  9-pounder  batteries  of  reserve,  placed  in 
battery  under  favorable  circumstances,  would  effect  more  than  if  divided  over  (be 
field  of  battle,  attached  to  particular  bodies  where  their  services  might  not  be 
available  from  the  nature  of  the  ground,  or  too  great  distance  from  the  im{iortant 
pfiint;  but  if  keiirwi  hand  until  the  decisive  moment  arrives,  as  at  Waterloo,  when 
24  pieces  were  placed  in  battery  to  repel  the  final  effort  of  the  enemy  and  insure 
victory,  it  is  then  that  reserve  Iiattcrics  arc  essential. 

* WitJi  some  kligbt  modiliaitiunB  is  llic  ammunition  to  luit  present  anran^rmenla. — Ed. 
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8.  Table  IV.  gives  the  equipiueiit  of  ver}’  light  held*pieceA  for  Colonial  and  Mountain 
services:  these  battones  arc  iiisigi]i6caut  in  every  way,  and  only  ht  to  l)e  employed 
in  taking  the  field  against  savages  or  an  insurgent  force,  when  the prntige  of  artillery 
would  have  every  necessary  effect.  Many  circumstances  may  require  their  equip- 
ment in  our  Sendee ; therefore  their  nature  is  explained  in  this  Table.  Mountain 
artillery,  when  the  whole  is  carrie<l  on  the  backs  of  animals  on  pack-saddles,  is 
extremely  difficult  of  application,  and  can  on/y  be  eucccsafuUy  uted  in  thoMe  ' Alpine ' 
rOtt«fn>i  wAcre  the  mule  and  tnuleleer  are  trained  to  ihu  tpeciet  traneport ; but 
if  men,  unaccustomed  to  mules  autl  the  animals  to  them,  attempt  to  move  with 
mountain  artiilciy,  a series  of  lUfficultics  will  arise,  which  can  only  be  understood  by 
those  who  have  witnessed  the  operation. 

riales  Vlli,  IX.  XII.  to  XV.,  XIX.  to  XXX.,  of  Article  ‘Carriage,’  refer  to 
held  artillery  equipments;  and  Tables  C.  F.  of’  .VrtiUery,'  explain  the  nature  of  the 
ordnance,  tltcir  w eight,  aud  ranges. 


SECTION  111. SIEGE  ARTILLERY. 

Tilde  V.  is  a detail  of  a l>altcriug  train  of  100  guns  of  heavy  iron  ordnance,  ia 
the  proportion  of  guns  -^ths  and  howit/.ers  and  mortars  f%tha,  with  40  small  brass 
mortars.  The  ammunition  provided  is  1000  rounds  for  each  24-pounder  gun  ; 1200 
rounds  for  each  12-poundcr  gun;  10-inch  and  8-inch  shells;  600  rounds  for  each 
iron  mortar  and  howitzer;  and  200  rounds  for  each  brass  mortar:  this  supply  is 
exclusive  of  case  and  carcasses.  The  number  of  men  calculated  for  this  siege  equip- 
ment, as  neccBsarv'  to  give  three  reliefs  and  lalx>ratory  duties,  is  1344,  or  15  companies 
of  artillery ; and  the  calculation  is  l>ased  upon  the  probability  al  )ths  of  the  ord- 
nance being  brought  into  play  at  one  time,  as  follows : 

Detail  of  Three  Keliefe. 

Noa-cnmiiiiiniuned 
Officers  snd  Men. 


Twenty-five  24-poundcr  guns,  at  6 men  each 160 

Twenty  12-poundcr  guns,  at  5 men  each 100 

Four  10-inch  howitzers,  at  6 men  each 24 

Sixteen  10-inch  mortars  and  8-inch  howitzers,  at  6 men  each  . 80 

Ten  8-inch  mortars,  at  4 men  each 40 

Total  seventy.fivc  pieces  of  ordnance  requiring  . . 394 

3 

Total  for  three  reliefs 11H2 

For  lalioratory  duties 60 

Military  conductors 12 

Reserve  to  replace  casualties  and  bring  up  ammunition  ...  100 

Total  ....  1344 


In  further  explanation  of  Table  V.,  reference  is  maile  to  Article  ‘Artillery;’ 
rutes  VI.  VII.  VIII.  IX.  XVI.  XVII.  XXXII.  ami  XXXIV.  of  Article  ‘Carriage;* 
from  which  some  judgment  may  be  fonued  of  the  immense  equipment  of  carriages 
and  ordnance  nccc&sarv,  as  comprised  in  that  Table,  for  a Siege  Equipment  of 
ArtUlcry. 
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SECTION  IV. 

ABSTRACT  or  A RETORT  OF  A CUMMITTEK  OF  ARTILLRRT  OmCERS  ON  F1ELI> 
ARTILLERY  EQl'll'MENTB,  WITH  REMARKS  THEREON. 

1.  These  remarks  may  be  deemed  an  act  of  supererogation  upon  the  opinions 
of  disliiiguished  persons  whose  experience  embraced  a |>eriod  of  fifty  years,  in  the 
latter  lialf  of  which  field  artiUery  may  be  said  to  have  been  created  and  perfected. 
The  substance  of  the  Report  (which  is  printed  in  italics)  is  limited  to  such  matter  as 
may  be  considered  instructive  and  useful  to  the  Srnricc  generally. 

2.  C'oni^MMtVioii  Field  BaUeriea.—The  equipment  to  be  5 ffunx  and  1 htneUzer 
for  braea  ordnance,  and  3 guna  and  \ howntzer  for  iron. 

3.  As  DO  ex{danation  is  given  why  this  arrangement  has  l>ccn  adopted  as  a 
principle,  it  may  be  remarked  that  it  can  be  deviated  from  when  drcumstanccs 
recommend  the  change  to  8 or  9 pieces  for  field  foot  artillery  by  augmenting  the 
companies  from  90  to  120  men,  which  Uie  permanent  complement  of  5 Officers 
seems  calculated  to  command.  The  horse  artillery  batteries  may  be  limiteil  to 
6 pieces;  but  when  the  divisions  of  infantry  are  larger,  and  tlic  country  favors 
a larger  proportion  of  artiUery,  the  question  may  be  whether  the  field  foot  batteries 
should  not  be  in  preference  8 pieces,  comprising  six  9*  pounder  guns  and  two 
24-pounder  howitzers,  rather  than  give  to  each  ffivision  two  batteries  of  G each, 
and  provide  for  the  difiference  in  batteries  of  reserve,  as  adverted  to  in  Section  II., 
paragraph  7. 

The  supposition  of  having  howitzer  batteries  of  reserve  presents  this  difficulty,  or 
rather  objectiou,  that  they  do  not  carry  any  round  shot,  and  are  therefore  unequal 
to  fulfil  ail  the  duties  of  reserve  batteries  or  batteries  of  position. 

4.  Number  of  Carriagea  and  Htmnda  per  Gun  for  Field  BaUeriea, — The  latter 
reguialea  the  former , and  the  whole  eompoaed  aafoilowa: 


Rounds 

cfich. 

Batteries  of  IS-pr.  guns  and  S-in.  hoicitzera  . . *i'i  J I2  ^ ■ 

No.  of 
Csrriigcs. 

. . 23 

(fl2-pr.  guns  and  51-in.  howitzera  . . j-  . 

. . 23 

•c 

„ 

tf  9‘pr.  guns  and  bi-m.  hoieitzera  . . • 

. . 19 

cs  ' 

„ 

ff  G-pr.  heavy  guns  and  5J-m.  howitzers  ^ ^ , 

. . 19 

iZ 

G 223  1 

of  6-jrr.  light  guns  and  4^-iiv.  howitzers  . jj  r • 

. . 18 

„ 

nfb~pr.  heavy  guru  and  4j-in.  howitzera  . 235  • 

- . 17 

Colonial  „ 

qfb-pr.  light  guns  and  i^-in.  hotvitzera  . • 

. . 12 

Mountain  „ 

ofb-pr.  light  guns  and  4f-tn.  howitzers  . ^70^  • 

. . 4 

In  addition  to  the  above,  it  vaa  propoaed  that  a aupply  for  a air  months'  conaumption 
ahould  be  at  least  four  times  the  above. 

5.  The  arrangemont  ajul  distribution  of  ammunition  is  principally  departmental, 
and  cxceciU  the  pur|)oses  of  this  work. 


* G,  Gum  R,  IlowitJcr. 


Digitized  by  Google 


434 


EQUIPMENT  OK  ARTILLEUY. 


6.  Honing  field  batterie$  for  foreign  terrice  troM  regulated  upon  the  principle  of 


providing  for  every 

\^-pounder  gun  and  S'McA  hoteitser 10  hor$e$.* 

12,  9,  and  heavy  ^-pounder  gun,  and  2\-pounder  hoicitzer  . 8 ,, 

Light  ^-pounder,  heavy  '^•pounder  gun,  and  \ 2~pr.  howitzer  6 „ 

AH  four-wheeled  carriagee  belonging  to  fieUl  batteriee  . . 6 „ 


The  reatont  given  for  adopting  thix  arrangeynent  were,  that  entering  on  a 
campaign  will  not  be  the  guide  for  horsing  batteries,  with  good  roads,  stables,  and 
forage ; hut  when  the  animals  are  esposed,  traversing  bad  roads  with  a precarious 
svpjdy  forage  will  form  the  principles  to  regulate  (he  number,  and  that  by  rather 
orer  horsing  the  lighter  carriages  attached  to  each  battery,  the  animals  gf  the 
gxtn  and  ammunition  carriages  will  be  kept  elective,  and  the  Ogicer  m command 
prevented  the  necessity  of  requiring  aid  from  the  irfautry,  and  the  artiUqry  move- 
ments kept  from  interfering  in  obstructing  the  former. 

7.  The  only  observation  offerc<i  U to  draw  attention  of  the  General  Officers  and 
Staff  Officers  to  the  vast  supply  necessary  to  a held  battery,  — of  im|Mirtauce  in 
the  accommodation  and  provision  for  fon^. 

8.  />rirer#. — The  Committee  assumed  the  principle  that  one  Company  qf  Artillery, 
consisting  of  5 Ofiieers,  1 company  sergeant,  2 other  sergeants,  3 corporals,  6 bom- 
bardiers, 2 drummers,  and  90  yiinners.f  was  not  more  than  adequate  to  the  terrice  qf 
a 0-pounder  battery,  being  that  in  most  general  use;  end  as  the  \2-pounder  battery 
will  require  a Utile  more,  and  the  light  C-poumler  battery  may  be  tcorked  with  a less 
proportion,  they  adhered  to  the  principle  qf  a company  per  battery:  and  that 
the  artillery  drivers  must  be  kept  distinct,  as  they  are  liable  to  separation  in  emer- 
gencies qf  service  : and  that  therefore  the  equipment  of  a field  battery  will  lake  a few 
more  non-commissioned  officers  and  soldiers  than  il  might  reqttire  if  formed  into  one 
body  constanily  acting  together,  as  in  the  Service  qf  the  Continental  Powers,  and  in 
our  Royal  Horse  Artillery. 

9.  Notwithstanding  the  opinion  thns  given  ujion  the  previous  practical  working  of 
a Field  F<x)t  Artillery  in  the  British  Service,  it  may  be  remarked  that  this  arrange- 
ment has  licen  subverted,  and  the  present  organization  of  a Company  of  iVrtillerv  is 
of  * Gunner'  and  * Driver.’  in  which  the  men  arc  capable  of  acting  in  either  capacity. 
This  change  was  probably  threefold : 1 st,  to  disemho<Iy  a defectively  organized  force ; 
2nd,  experimentally;  and  3rd,  as  a Peace  EstablUhmeot.  It  is  considered,  however, 
that  in  the  event  of  a war,  a Corps  of  Drivers,  or  rield  Train,  must  be  re-urganized,  as 
a necessary  and  a useful  adjunct  to  the  Artillery ; for  the  fonner  body,  the  Corps 
of  Drivers,  was  brave  and  effective,  considering  the  dnty  of  a driver  it  more  passive 
than  active,  and  hence  requires  a greater  proiH>rtion  of  determination.  Probably  in 
the  re-organization  of  a Corps  of  Drivers,  the  Officers  of  the  Royal  Artillery  would  be 

* The  Duke  of  Wellia^on  t{)pearc(]  ETene  to  thia  verj  demand  of  boraee,  M inconautent 
with  the  meaaa  of  «lnio«t  any  omntry;  and  latterly,  in  the  Freneb  Hervice,  aix  ia  the  maximum 
number  xA  horacs  allowed  to  Field  Artillery,  even  for  13-poundera  and  A-tnch  bnwiuerm,  ii{>oo  the 
principle  that  rapidity  of  movement  cannot  in  any  caae  be  required  for  those  piecca,  and  that  the 
men  should  be  nlwaya  on  foot. 

t The  strength  at  present  (tat  April,  u, 

S utbeen, 

I Culour-.teijcant, 

3 Berjeants. 

3 CorpMwla, 

4 B<inihaniicra, 

8S  Gunnera  and  Drirets, 

3 Drxunmcrs  and  Trumpeicra. 

lotal  . . l«3 
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Vidt ' Artillery.* 
p.  49. 


Vide  ‘ ArtiUery,’ 
p.  &4.  And 
• Fire,’  Verttc*!. 


Attached  to  them,  in  a manner  similar  that  the  Companies  of  Sappers  are  officered  by 
the  Engineers  in  our  Service;  and  thin,  vrhether  a Driver  Officer  or  Artillery  Officer, 
or  by  whatever  appellation  he  may  be  termed,  he  would  take  his  place  in  the  com- 
mand of  the  battery  according  to  hU  rank.  It  must  be  obvious  to  every  one 
practically  acquuntcd  with  the  ArtiUery  Service  that  the  efficient  foot  artillery  man  or 
gunner  must  be  disquaUfied  in  many  respects  for  a driver;  that  the  one  should  he 
tall  and  powerful,  and  the  other  short  and  compact;  and  in  the  enlistment  of  a large 
force  fora  War  Establishment,  the  consideration  of  being  able  to  recruit  from  that 
standard  of  height  sufficient  for  a driver,  whose  destiny  is  exclusively  for  a Held  train, 
is  of  great  importance. 

10.  Armi  Artillerymen  and  Dritert. — The  Committee  recommend  a better 
deaeription  q/*  award,  and  that  the  drirera  ahould  be  armed. 

11.  This  is  a subject  deUcate  to  touch  upon,  as  the  Artillery  evince  a particular 
disUke  to  have  their  batteries  encumbered  with  small  arms;  nevertheless  it  is 
suggested  that  the  carbine  should  be  the  arm  of  the  gunner,  even  with  the  held 
batteries;  and  the  facility  with  which  it  might  be  slung  on  the  waggon  removes  the 
principal  objection.  The  importance  of  being  able  to  clear  or  feel  the  way  in  the 
movements  of  a battery  without  the  assistance  of  infantry,  and  if  attacked  by  light 
cavalry,  of  having  the  means  of  intrenching  themselves  among  their  waggons,  seem 
strong  reasons  for  adopting  the  carbine  as  an  arm  for  foot  artiller)*  under  ail  circum- 
stances. It  appears  as  consistent  as  furnishing  the  horse  artillery  with  cavalrv' 
appointments,  as  to  the  propriety  of  which  there  has  been  no  question. 

SECTION  V. 

ABSTRACT  OF  0BSBRVAT10N8  WITH  REGARD  TO  THR  ERUIPMENT  OF  A 
BATTERING  TRAIN. 

1.  Ordnance. — The  proportion  fijcetl  on  ia  6 ffuna  to  4 heary  mortitra  and  how- 
itzera,  which,  in  the  consideration  nf  the  Committee,  may  m yeneral  be  adhered  to 
frith  propriety ! and  they  are  borne  out  m this  opinion  by  our  principal  armaments 
during  the  late  war,  as  welt  as  by  the  more  modem  French  details  for  equ^ing  liat- 
tering  Trains. 

2.  In  the  Article  ' Artillery*  of  this  work.  Section  V.,  it  has  lieon  shewn  tliat  in  a 
recent  ordinance  of  the  French  Army,  onc-half  of  a siege  equipment  is  composed  of 
hea\7  mortars  and  howitzers. 

3.  The  Committee  likewise  recommend,  that  with  eeery  battering  equipment  there 
ahould  be  a portion  qf  amatl  mortara  and  howitzera,  in  the  proportion  of  at  least  one- 
third,  and  their  calibre  should  correspond  with  the  heavy  artillery  emphyed. 

A.  This  atfords  an  opportunity  of  again  suggesting  the  introduction  of  the  6^  brass 
mortars  to  correspond  with  the  howitzer  lately  introduced,  and  disuse  of  the  4|, 
as  likewise  of  the  adoption  of  a pierrier,  or  stone  mortar,  of  light  construction,  that 
can  easily  be  transported  to  the  third  parallel,  or  deiiii-parallcl,  ami  capable  of  pitching 
heavy  shells  a short  distance  and  tlirowing  1-lh.  balls. 

5.  The  Committee  proposed  to  employ  with  battering  trains  iron  \2-poundera 
eight  and  a half  feet  long,  m the  proportion  of  one- third  the  number  of  ptns,  being, 
it  was  conceived,  sufieiently  powerful  for  direr/  fire  to  dismount  the  enemy'#  ar/i7. 
lery,  as  well  as  for  firing  en  ricochet ; and  the  diminished  weight  of  ammunitirm  is  an 
important  advantage  attending  the  employment  of  this  nature,  but  it  is  an  erranpe- 
ment  that  can  be  odmi7/ed  only  tn  ca«ef  where  there  ia  an  adequate  number  of 
'l\-poundera ; and  it  would  therefore  be  better  with  small  eqn^menta  that  all  the 
guns  ahould  be  of  the  heavy  calibre. 
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6.  Table  V.,  which  accompanied  the  Report  of  the  Oimmittee,  gives  onedialf 
1 2-pounder  guns:  however,  as  the  Duke  of  Wellington  was  not  coovinced  by  the 
reasoning  of  the  Committee,  It  may  be  presumed  that  that  piece  will  not  in  future 
form  part  of  a battering  equipment;  and  the  economy  in  ammunition  is  questionable, 
from  the  inferior  effect  to  the  24-pounder  gun  or  8-indi  howitzer,  one  round  of 
either  of  the  latter  l>cing  equal  to  three  of  (he  12-pounder  gun. 

7.  Thu  equipment  koM  been  made  on  a tujipoeition  of  the  nev  tron  10-mcA  and 
8-incA  hoKtizet's  being  introduced  into  the  Serrice  in  preference  to  braze,  the  latter 
being  generallg  injured  bg  their  o%m  fire. 

8.  In  the  assumed  equipment  for  a battering  train,  in  the  Article  * Artillery,'  the 
8-inch  iron  howitzer  is  recommended  in  the  pro|K>rtion  to  gtins  as  4 is  to  6,  and  the 
whole  to  consist  of  30  pieces  of  heavy  iron  ordnance,  and  10  light  brass,  in  order  to 
simplify  the  armament,  and  render  the  formation  of  equipments  more  easily  adapted 
to  the  proltahle  wants  of  the  Sendee;  and  instead  of  that  proiiosed  in  Table  V.,  to 
ailopt  15  twenty-four  |M>undcr  guns,  *| 

10  eight-inch  howitzers,  k Iran. 

5 tcn-indi  mortars,  J 

30  total  heavy  ordnance. 


5 6^  mortars,  1 
5 5i  do.  J 


Brass. 


10  total  light  ordnance. 

And  multiply  this  as  a single  unit  (or  proportion)  of  30  heavy  pieces  for  the  attack 
of  larger  or  more  considerable  fortresses. 

0.  Ammunition.— In  arranging  the  ftroporfioaz  of  ammunition  firr  alt  battemng 
equipmentz,  it  would  be  a good  principle  to  eziablizh  that  they  zhould  be  of  three 
dezcriptioiu. 

Rounds  per  gun. 


Large,fortheziegeqfaforirezztfihefirzlclaza  ....  1500 

Medium,  fbr  thoze  of  the  zecond  elazz lOOO 

Small,  for  the  attack  of  a place  or  poet  but  zlightty  fortified, 

and  not  ro^io'rtn^  a regxdar  attack  .........  500 


In  r^erence  to  this  arrangement,  it  ought  to  be  considered  az  a fired  principle  of 
equipment  in  all  cazez,  thal  the  proportion  of  ammunition  requirni  zhould  be  <f  round 
zhot  and  zhetU  to  the  full  demanded,  independent  of  the  requizite  of  case, 

spherical  ease,  carcazzez,  S'c.  The  powder  iz  ralrulated  at  the  follotring  rafez. 

For  Gum. — The  Seirice  charges  for  the  whole  number  of  rounds,  including  cane- 
shot  and  spherical  case. 

lO-fneA  howitzers  and  mortars,  7 lbs.  eacA  round,  including  juneder  for  filling. 

H-meA  howitzers  ....  6 Ihs. 

8-i«cA  mortars  ....  4 ffcs. 


5|-ineA  I 
4^mcA  J 


mortars  . 


rijib. 

‘ ‘lift. 


10.  The  proposition  for  the  supply  of  antmunition,  stores,  &c.,  &c.,  by  the  Com- 
Dtittee  may  l>c  considered  as  a departmental  question,  so  that  any  observation  here 
would  be  su{>crfluous ; and  as  they  arc  classed  in  Table  V.  by  the  Committee,  so  as  to 
alTnnl  a facility  of  reference,  the  quantities  may  be  given  for  that  or  the  equipment  as 
proposed  of  30  heavy  pieces,  and  the  necessary  articles  demaiidetl  in  the  latter 
proportion.  The  great  utility  of  the  Table  lies  in  the  cmimeration  of  the  vast 
quantity  and  description  of  articles  requisite  for  a siege,  which  few  Officers  could 
provide  for  without  its  assistance. 
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CONCtUPING  REMARKS. 

Arivfrting  to  the  orii^na)  proposition, — that  the  tnte  unit  for  the  Equipment  of  the 
Artillery  is  the  Company, — it  is  conceived  that  this  has  I>ccn  estahlished  in  a 
satisfactory  relation  to  the  several  duties  of  thU  regiment, — whether  for  field  lotteries 
or  for  garrison  duties,  defence  of  places,  defence  of  coasts,  or  for  sieges, — as  the 
transition  from  one  to  the  other  is  rendered  easy  by  such  an  arrangciucnt:  and  thus 
the  homogeneous  character  of  this  Service  is  preserved;  otherwise,  special  Corps 
of  Artillery  must  be  organized  for  special  duties,  which  would  impair  the  gtneral 
efficiency  of  every  branch,  taking  into  consideration  the  necessary  employment  of  a 
large  portion  on  foreign  and  colonial  duty. 

And  in  the  event  of  a field  train  * of  non*commiasioned  Officers  and  Drivers  l>cing 
re-organized,  the  course  of  instruction  in  the  manf'ge  at  Woolwich  renders  the  Officers 
of  Artillery  fit  to  command  that  force  when  sent  to  field  duties. — the  driver  corps, 
like  the  horses  and  equipage,  lieing  adjuncts  to  the  Company  when  thus  eiuployetl,  it 
licing  evident  that  the  battery  is  assigned  to  the  Coiiijiany,  and  not  the  Company 
to  the  iMtiery, — a distinction  that  would  appear  trivial  were  the  dilferent  services  of 
the  /Vrtillcry  tpecial;  hut  they  are  not,  and  the  elements  arc  so  various,  and  liable  to 
frequent  and  sudden  changes,  that  it  is  of  coiisequeuce  to  preserve  the  perfection  of 
the  unit,  which  at  such  brief  notice  may  l>e  transferred  from  a Peace  to  a War 
Establishment, — from  attack  to  defence  of  places,  or  from  garrison  to  field  duties. 
The  object  should  be  to  complete  the  Company  as  the  Modulus  of  this  Service, — 
this  important  branch  of  a well-equipped  army. 

The  ‘ Equipment  of  Rocket  Artillery 'f  postponed  for  want  of  authentic  informa- 


* 'Fhe  re-orfsnicatkin  of  a field  train  arema  mdu])enaable,  not  for  batteriea  alone,  but  for  the  nmi* 
tifariouB  dutica  whieh  wUl  occur  in  the  morenent  of  ammunition,  heary  artillery,  pontoon  Iraiita, 
and  other  equipinenu  CMcntial  in  taking  the  Arid. 

t WAR  ROCERTS,  AS  ARTILLERY. 

KjlracU  from  *Tt(k  Heiair  or  Military  iNartTOTtosa,*  Ay  MAtaHAL  Masmoxt,  Dcki 
or  ItACcaA,  the  crtcAm/erf  Aidr-df-Camp  ofNAroLsos. — Chapter  HI.,  ArtUIrry. 

The  third  ann  indiapcnralilo  in  war  is  artillery.  Of  paramount  importance,  its  efficiency  depends 
on  organisation,  and  on  the  principles  on  which  it  is  based.  * * * In  war.  artillery  has  daily  been 
acquiring  more  importance,  nut  ouly  on  account  of  its  augmentation,  but  alsu  from  its  increased 
facility  of  movement,  which  enables  it  to  combine  its  operations  ad  infinitum.  Hut  to  this  power  of 
rapid  concentration  there  U a limit.  Not  only  ia  the  number  of  guns  brought  into  the  field  circum- 
scribed in  its  applicsiion  by  the  expense  it  incurs, — but  the  cmliarrasaineiit  which  the  great  exrcaa  of 
materiel  occasions  on  the  march  would  far  exceed  any  advantage  that  could  be  derived  from  it  in 
action.  Kiperietice  has  demunstraieil  that  the  maximum  of  artillery  should  be  four  guns  to  every 
thousand  men.  * • * Hut  Congreve  rockets,  which  have  been  so  surcvasivcly  impruvrd,  and  which 
arc  now  directed  with  much  accuracy,  form  at  the  present  day  an  artillery  that,  by  the  devclopmctit 
of  which  U is  susceptible,  may  become  the  first  arm. 

*'  In  fact,  when  an  arm  ia  only  comfioAod  of  projeetUa,  requiring  the  auxiliary  aid  of  no  machine  to 
project  them,  and  shewing  no  front  to  the  fire  of  the  enemy's  artillery — when  hy  the  most  siniplr 
diipoaitions  such  a roomentarv  development  can  be  given  to  their  fire,  that  the  entire  front  of  a regi- 
ment is  deluged  with  a shower  of  balls  equal  to  the  fire  of  a battery  of  lUO  guns — then  so  |>owerfuI  will 
fie  finiiid  these  means  of  destruction  that  it  vrill  be  impossible  to  guard  against  them  by  a continued 
adherence  m the  existing  principles  of  war.  The  following  it,  in  my  opinion,  the  manner  in  which 
t'ongreve  rockets  should  be  employed.  In  every  regiment,  AOU  or  Ooo  men  should  be  drilled  to 
the  service  of  this  new  arm.  One  or  two  light  waggons  would  suffice  to  transport  IM  tubes  or  resta, 
such  as  the  Austrians  have  adopted— Kwrh  of  which,  served  by  three  or  four  men,  would  at  command 
deploy  a line  of  fire  which  the  imagination  can  scarcely  cooccivT.  To  such  a fire  would  it  be  possilde 
to  oppose  troops  n«  moAfr,  or  even  deployed  in  several  parallel  lines  7 Most  assuredly  not  1 Hut  the 
gain  of  a battle  consuta  in  obliging  the  enemy  to  retire:  for  that  purpose  be  must  be  attacked, 
the  intervening  s|Mce  between  the  two  armies  must  be  traversed— and  to  arruntplish  this  with 
the  least  possible  loss,  the  arm  which  poascsfcs  the  greatest  rapidity  of  action  ought  in  preference  to 
be  employed.  This  duty  must,  therefore,  devolve  on  cavalry,  but  it  must  b«  trained  to  a new  system 
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tion,  and  which  may  l>e  occaaiuued  by  the  neophyte  stale  of  tliat  arm  of  the  Artillery. 
Already  the  rocket  canine,  given  in  Plate  XXXI.  of  ‘ Carriage,'  has  become  obsolete. 

uf  man«ru>Tca,  to  entble  it  to  face  the  eBemv't  fire  with  the  fewest  chuieca  of  destruction-  It 
shoulit,  therefore,  be  thrown  forward  io  tkirmuhina  order,  but  prepared  to  rapidly  eoncentratc  and 
charge  at  a moment's  notic*.  The  part  which  infantry  enacts  is  here  in^Yrted:  it  beeontea  hut  the 
ausUiarr  of  the  ruckets,  or  rather  the  Utter  become  its  arm  p<tr  etccllmct  while  the  Arclocks  dwindle 
down  to  mere  accessories  for  the  purpose  of  repeUiog  an  attack. 

**  Under  this  new  system  the  instruction  of  infantry  will  be  entirely  diflerent,  and  must  be  divide*! 
into  two  parts— the  lint,  told  off  for  the  serrice  of  the  rockets;  the  second,  to  support  or  act  as 
a rallying  point  to  the  former  when  in  immediate  contact  with  the  enemy.  Tl>e  proportion  of  arms  os 
it  now  eiisls  srill  undergo  a change.  More  cavalry  and  less  infantry  will  be  rct|uircd — the  former  drilled 
ie  a special  manner.  There  will  be  also  required,  if  I may  be  permitted  to  use  the  ripreaston,  an  in. 
/atUrf~artiUny  for  the  rocket  service,  destined  for  the  occupation  of  intrenched  posts,  the  defence  of 
fortresses,  and  the  operations  of  mountain  warfare.*  Out  these  projectiles  sequire  a vast  importaure 
under  a thousand  circumstances  where  guns  arc  perfectly  useless.  In  the  mountains  it  is  with  the 
greatest  diAcuIty  that  a small  nuintier  of  light  guns,  which  prwluce  but  incotuiderable  effect,  cui  be 
transported.  Out  the  rocket  combines  extended  range  with  multiplied  fire.  It  may  be  established 
every  where,  on  the  cresU  of  the  highest  peaks  or  on  the  lower  pUteaux  of  mountains.  In  the  plains  it 
converts  every  bouse  into  a fortress,  and  the  roof  of  a village  church  is  rendered  at  will  the  pUtfurm 
of  a formidable  battery.  In  one  word,  thU  invention,  such  as  it  now  exists,  and  susceptible  as  U still 
is  of  further  elaboration,  adapts  itself  to  every  variety  of  circumstance,  to  every  possible  combination, 
and  must  exercise  an  immense  influence  on  the  destinies  of  armies. 

'*  If,  however.  Congreve  rockets  are  served  by  a special  corps,  if  they  are  considered  pnrelv  in  the 
light  of  artillery,  they  win  be  so  clrcumscrilicd  in  numltcr,  thst  their  effect  would  lie  inconsiderable. 
It  is  by  giving  to  them  an  immense  development  that  their  extraordinary  powers  can  alone  be  brought 
into  their  fullest  operation,  and  for  that  pur|>ose  they  must  lie  made  the  general  arm  of  an  army. 
Man  reflects  but  little  on  the  nature  of  thinga.  He  is  governed  by  the  opinioru  and  dreisions 
of  others,  moves  in  a vicious  circle  of  monotonous  uniformity,  without  ever  exercising  hit  intelligence 
on  the  work  of  alteration  or  improvement.  Thus  it  will  be  long  before  the  power  of  Congreve  rockets 
will  be  felt  and  appreciated.  But  if,  on  the  outbreak  of  the  first  war,  a (reneral  distinguished 
ability  views  the  question  in  all  its  bearings — embraces  all  the  consequences  that  may  be  derived 
from  it — if  be  prepares  in  silence  bis  means  to  deploy  them  on  the  first  field  ot  battle,  bis  success  will 
be  such  that,  until  the  enemy  shall  employ  the  same,  be  will  prove  irresistible.  At  the  moment 
of  making  this  grand  experiment,  the  genius  of  the  Ucocral-in-Cbief  will  exerrise  a great  as* 
cendaney  on  the  fate  of  the  war. 

'*  But  although  the  calculations  of  reason  and  foresight  all  appear  to  justify  the  results  I haie 
foretold,  still  experience  alone  can  incontestably  establish  the  merit  of  this  new  invcntMjn,>  'Fhere  are 
so  many  unforeseen  events  which  modify  the  most  prudential  foresight,  the  most  seduettve  prospects, 
that  a mao  of  sense  and  prudence  will  not  be  thoroughly  convinced  until  facts  have,  in  the  must 
absolute  manner,  realized  bis  hopes.  Nevertheless,  I must  repeat  that  the  probability  is  so  strong, 
and  presents  itself  in  so  conclusive  a shape,  that  a skilful  (rcneial  ought,  on  the  outbreak  of  the  first 
war,  to  prepare  few  the  employment  of  this  new  wea[wn  in  the  my  I have  explained,  disconcert  and 
astonish  blsadvenm^byitseffects.  If  he  alone  makes  use  of  it,  in  all  probability  be  will  remain  master 
of  the  field.  If,  on  the  other  hand,  the  enemy  should  have  displayed  equal  prudence  and  foresijHit, 
he  will  escape  the  certainly  of  becoming  bit  victim.  But  this  vigilance  and  forethought  ought 
bcfnreliand  to  embrace  not  only  the  immediate  employment  of  this  new  means,  but  also  all  the  eon* 
sequrnee*  that  may  mnilt  from  it,  relatively  to  the  other  arena,  to  their  proportions,  their  manauvrrs, 
and  their  employments.  It  is  evident  that,  after  the  first  successful  application  of  the  Congreve 
rocket  in  a cani{kaign,  it  will  be  adopted  in  all  the  armies  of  Europe.  An  equilibrium  will  be  then 
estaliliahed — all  exrluatvr  advantage  set  aside.  But  (he  art  of  war  will  undergo  a singular  modifica- 
tion, the  moral  effect  of  l«(tles  will  be  greater,  their  action  more  decitied,  and  the  effusion  of  blood 
will  be  consequently  less.  For  in  war  it  is  not  ihe  number  of  men  who  are  killed,  but  the  number 
who  arc  terrified,  which  is  the  guarantee  of  victory.  |,  therefiwe,  again  repeat,  that  Congreve  rockets 
will  produce  a revolution  in  the  art  of  war.  They  will  redound  (o  the  glory  and  profit  of  the 
Omeral  who  will  the  first  comprehend  their  importance,  and  skilfully  avail  himself  of  all  the  ad- 
vantages to  be  derived  from  them.’* 

* More  eapecially  in  Canada,  where  the  numerous  rivers  and  lakes  render  the  movements  of  Artil- 
lery always  difficult,  and  at  times  impossible.  1'he  carcaas.rockrt  seems  particularly  appUcaliic  to 
the  dcstructim  of  blockhouses  on  isoUted  points,  rendered  inaccCHihle  to  guns  by  the  surrounding 
forests,  swamps,  Ac.,  oi  an  unreelaimed  country.— > Ed. 
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TABLE  I. 


Equipment  of  Royal  Horte  Artillery  Batteriea  for  Serriee,for  either  qf  the  foUo%emg  Bra*$  Orilnanee. 


IS- 

pr.  (iBn  and 

9-pr.  Gun  and 

Llvht  ft-pr.  Gun 

Hrary  S-pr.  Gun 

S4-pr.  Howitzer 

S4>pr.  Howitarr 

and  ls*nr 

How- 

and  IS-pr 

How- 

Battery. 

Battery. 

itzer  Battery. 

titer  Battery. 

Nttnra  of  Eq«ip«iient. 

1 

1 

' s 

s 

Remarka. 

s 

t 

e 

i 

■fi 

1 

i 

i 

1 

1 

X 

I ^ 

O 

X 

h 

O 

X 

H 

C9 

H 

Ordnance. 

Sec  Artiller)- 

Guns 

Howitzen  . . . 

5 

1 

5 

1 

5 

I 

' 5 
* 

5 

1 

5 

1 

5 

. 

5 

1 

Plates  l.&II., 
and  Artillery’ 
Tahirs  D.  £. 

Total  pieces  of  Onlnance 

6 

6 

6 

6 

and  F. 

Batahliahment. 

Captains  .... 

2 

2 

2 

2 

Suhahemt  . . . 

3 

3 

3 

3 

Staff  Serjeants  . . 

2 

2 

2 

2 

Seijeants  . . . 

3 

3 

3 

3 

Corporals  . . . 

3 

3 

3 

3 

Bombardiers . . . 

H 

7 

6 

6 

Gunners  .... 
Trumpeter  . . . 
Farrier  .... 

10 

10 

96 

1 

9 

9 

90 

1 

8 

8 

80 

I 

8 

8 

80 

Carriafe  Smith 
Shoeing  . . 

5 

1 

4 

3 

1 

3 

CoUar*inakert  . . 

2 

2 

2 

2 

MTieelers  . . . 
Drivers,  Serjeant  . 

2 

2 

1 

1 

1 

1 

1 

„ Corporals . 

4 

4 

3 

3 

Privates 

93 

80 

69 

65 

Medical  Officer 

1 

1 

1 

1 

Total  Establishment 

228 

207 

182 

178 

Cmrriagee. 

Gun  and  / carriages 

S 

1 

6 

5 

I 

6 

5 

1 

6 

5 

1 

6 

i'SSS.i 

Howitzer  \ spare  do. 

1 

1 

1 

1 

1 

1 

1 

1 

Store  waggons  . . 
„ cart  . . . 

2 

1 

1 

1 

1 

I 

Forge  waggon  . . 
Ammunition  sraggoni 

10 

2 

1 

12 

7 

2 

9 

6 

2 

1 

8 

5 

2 

1 

7 

See  Ph 
V.  XIX 
XX  VM. 
XXV.  a 
■ Article 

Total  Carriages 

23 

19 

18 

17 

X X o 

iioreee. 

Riding  .... 

79 

78 

61 

64 

This  includes 

Praught  .... 

10 

10 

160 

8 

8 

135 

6 

6 

115 

6 

6 

108 

spare  horses 

Bigpigu  .... 

7 

7 

7 

7 

»l  A iwr  l»t- 
tery. 

Total  Horses 

246 

220 

186 

179 

Afmmunition. 

Round  .... 

120 

600 

I2U 

608 

ir2| 

863 

272 

1360 

Case 

14 

12 

82 

191, 

12 

108 

21 

12 

117 

44 

12 

232 

Spherical  do.  . . 

50 

72 

322 

2ii| 

72 

200 

30 

118 

268 

118  , 

118 

ShelU 

56 

56 

56 

56 

98 

98 

98 

98 

Carcasses .... 

4 

4 

* 

4 

8 

8 

8 i 

8 

Total  Ammunition 

1061 

976 

1354 

1)816 
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TABLE  II. 


E^ipmeni  0/  Fitld  Batleriet  Royal  Foot  ArtiUery  for  StrTtet,far  either  of  the  foUoteing  Braae  Ordnance. 


Q.pr.  Guo  and 

1 Hra\-r  6-pr.  Gun 

Light  tkp 

. Gon 

1 Heavy  S-pr.  Gun 

S4.pr.  IlowtUer 

and  S4'pr 

How. 

and  IS-pr 

How. 

1 and  IS-pr 

How* 

1 

Butterr. 

1 ilarr  Hattny. 

1 iUcr  Battery. 

1 itaer  nactery. 

1 

Nature  of  Equipment. 

i 

1 

i 

i 

t 

1 

3 

B 

s 

■5 

3 

1 

i 

i 

Hcmarka.  | 

h 

{2 

0 

s 

0 

H 

i 

Ordnance. 

■ 

■ 

i 

See  Artillerr 

Guns 

5 

5 

5 

5 

5 

5 

5 

Plates  1.&  11..  1 

HowtUers  . . . 

1 

1 

> 

1 

P 

1 

> 

and  Artillerv'  1 

Tot*]  pieces  of  Ordnance 

6 

6 

■1 

■ 

6 

and  F. 

Eatabli$hment. 

Captains  .... 

<> 

2 

2 

2 

Suitaliemi  . . . 

3 

3 

3 

3 

Serjeants  .... 

3 

3 

3 

3 

Corporals  . . . 

3 

3 

3 

3 

Uoinbardien  . . 

6 

6 

6 

6 

Two  men  are 
carried  on  the 
gtin  limbers. 

Buglers  .... 
(iunners  .... 
Drivers,  Lieutenant 

2 

90 

1 

2 

90 

1 

2 

80 

1 

2 

80 

1 

„ Staff  Serjeant 
„ Serjeants  . . 

1 

2 

1 

2 

1 

2 

1 

2 

and  six  men 
on  each  au- 
miinitkm 
waggon.  See 
PlaicaXXVII. 
and  XXVIII. 
of  Article 
‘Carriage.* 

„ Corporals 
„ Bugler  . . 
„ Farrier  . . 
„ ShoeingSmitbs 
„ Carriage  do. 

H Collar-makers 

5 

1 

1 

4 

1 

2 

5 

1 

4 

1 

2 

4 

1 

1 

3 

1 

2 

4 

1 

1 

3 

1 

2 

„ Wheelers . . 

1 

1 

2 

2 

„ Privates  . . 

84 

81 

73 

70 

Mescal  Officer  . . 

1 

' 

1 

1 

Total  Establishment 

213 

aa 

188 

CarrUtget. 

■ 

Gun  and  / carriages 

5 

n 

5 

1 

6 

5 

1 

6 

5 

1 

6 

> fc 

Howitzer!  spare  do. 

1 

1 

1 

1 

1 

Store  waggon  . . 

1 

1 

1 

1 

1 „ cart  . . . 

1 

1 

1 

1 

, Forge  w.ggon  . . 

■1 

1 

1 

1 

1 Ammunition  do.  . 

7 

2 

m 

6 

2 

8 

6 

2 

8 

5 

2 

7 

1 Total  Carriages 

la 

18 

■ 

la 

17 

M KlS 

JtontM. 

■ 

■ 

Riding  .... 

19 

19 

18 

■ 

■ 

18 

This  inclodes 

Drao^t  .... 

137 

131 

117 

■ 

■ 

111 

spare  horses 

B*gg»g«  .... 

8 

8 

■ 

8 

■ 

■ 

8 

at  tV  per  bat- 
tery. 

Total  Horses 

164 

■1 

IQ 

■ 

■1 

■ 

■ 

Ammtmition. 

■ 

Round  .... 

1214 

608 

174 

iTOl 

1724 

863 

3a 

1360 

Case 

19+ 

12 

108 

22 

12 

122 

21 

12 

117 

tn 

232 

Spherical  do.  . . 

25i 

72 

on 

34 

72 

242 

30 

118 

268 

■ 

118 

ShelU 

56 

56 

56 

56 

98 

98 

98 

Carcasses .... 

i 

4 

4 

4 

8 

8 

■ 

8 

Total  Ammunition 

976 

1294 

I.1S4 

1816 
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TABLE  III. 


Equipment  t\f  Reserre  Field  Batieriet  of  Royal  Foot  Artillery,  for  either  the  following  pieee§. 


Iron. 

BrsM. 

Brut. 

IS<pr.  (itin  snil 

IS'pr.  (iun  vid 

9-pr.  Gun  and 

B<pr.  liuwitxcr 

r.  Hovitser* 

8«-pr.  Ituwiuer 

Bstur^. 

Bsltery. 

Batter}*. 

Natun  ef  Equipment. 

e 

i 

i 

1 

i 

i 

I 

1 

1 

s 

1 

Remarka. 

O 

S 

X 

H 

X 

Ortbumee. 

Sec  Artillery' 

Gutu 

3 

3 

5 

5 

5 

5 

PUtesI.&li., 

Howitzer*  .... 

1 

1 

1 

1 

> 

1 

and  Artiller>’ 
Tables  I).  E. 

Total  piece*  of  Onlnance 

4 

6 

6 

and  P. 

Batablithmeut. 

Captain*  .... 

2 

2 

2 

Subaltern!  .... 

3 

3 

3 

ScijeanU  .... 

3 

3 

3 

Corporals  .... 

3 

3 

3 

Bombardiers  . . . 

6 

6 

6 

Buglers 

2 

2 

2 

Three  men  are 

Gttonen  

90 

90 

90 

carried  on  the 

DriTerv  Lieutenant  . 

1 

1 

1 

gun  Umlwr  of 

„ Staff  Serjeant  . 

1 

1 

1 

the  12-pr. 

Serjeants  . . 

2 

2 

2 

gun,  two  on 

„ Corporals  . . 

6 

6 

5 

the  9-pr.,  and 

„ Bugler  . . . 

1 

1 

1 

with  the  18> 

„ Far^r  . . , 

1 

1 

1 

pr.  iron  18 

„ Shoeing  Smiths 

4 

4 

4 

howitzer  all 

„ Carriage  do.  . 

1 

1 

1 

are  on  foot. 

„ ColUr«maken  . 

2 

2 

2 

„ M'heelers  . . 

2 

2 

1 

„ Privates  . . . 

102 

99 

84 

Mescal  Officer  . . 

1 

1 

1 

Total  Establishment 

233 

230 

213 

Carriages, 

>^*5 

Gun  and  J carriages  . 

.3 

1 

4 

5 

1 

6 

5 

1 

6 

Howitzer  \ spare  do.  . 

1 

1 

1 

1 

1 

1 

Store  waggons  . . . 

2 

2 

1 

M cart  .... 

1 

1 

1 

rxS'S  a 

Forge  Kiggon  . . . 

1 

1 

1 

Platform  do.  . . . 

1 

Ammunition  do.  . . 

9 

4 

13 

10 

2 

12 

7 

2 

9 

Total  Carnages 

23 

23 

19 

Horses. 

Riding 

20 

20 

19 

This  includes 

Draught 

170 

164 

137 

spare  horses 

Biggage  

8 

8 

8 

•1 A 1*'' 

tcry. 

Total  Horses 

198 

192 

164 

Ammunition. 

Round  ..... 

132 

396 

120 

a 

600* 

I2l; 

608 

See  Tables  of 

Case 

12 

12 

48 

14 

>9+ 

12 

108 

.Vrticle  * Am* 

Spherical  do.  . . . 

36 

52 

160 

50 

25i 

72 

200 

munition  * in 

Shells 

48 

48 

56 

56 

respect  to 

Carcasses  .... 

4 

4 

packing. 

Total  AmmuniUnn 

652 

976 

* AmoftemcnU  aot  u irt  nude  for  12-pouD<lrr  h'miiu'r. 
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TABLE  IV 


Equipment  uf  Light  Field  Batterien  for  Colonial  and  Mountain  Eerviee, 


Colonial  Service. 


Mountain  Senice. 


Uan  ud  S-nr.  Gun  uad 
n Ilowiun  Cwcituro  llowitner 
k Saddle*,  on  aiaflc  dnuagbt. 


1-pr.  Gun  and 
Corboni  ilttuiCMT 
on  •mglc  drBU{(bt. 


3-pr.  Gun  and 
oeliorn  Homurr 
1 aingle  dmtfclir 


Kematka. 


Nature  of  Kquipment. 


Ordnance. 
Guns  . 
Howitzer 


Total  pieces  of  Ordnance ' 


Eatabliehmcnt. 

Lieutenant  ... 
Non-com^.  Officers 
Gunners  .... 
Drivers.  Corporal  . 

„ Shoeing  Smith 
,t  Privates  . . I 


Total  Establishment 


Carriaget. 

Single  draught  . 
Gun  .... 
Howitzer  . . 
Ammunition  carta 


Horeee  or  Mulct. 
Riding  . . . . 

Draught  . . . . 

Pack 

Baggage  , . . . 

Total  Horses  or  Mulct. 


TABLE  V. 

Dftail  (ff  Bettering  Train  <^100  Pieeet  qf  Heavg  Oninance. 

T1.C  2J-pounjjer.  .t  1^  roun^  per  pm  1 ^ eue  wd  .pherid. 

The  12>poiinden  at  1200  rouDds  per  J ^ 

The  10  and  8-inch  ihella  at  600  per  mortar  and  howitzer  1 carcaJtes. 
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TABLE  V.— Ctm/mitM. 

*#  Trantporting  and  other  ('arriagee,  4*c.,  for  Battering  Train. 
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■1.17 
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EQUIPMENT  OP  ARTILLERY. 


T A ULE  V.—  ConthiMd. 
KBS.  No. 


Purchase  block 
brass  sheaves 


GENERAL  STORES. 

. Common  . . 

h brass  f Treble 

. . \ Double 

. r 6-incb  for  slings 

thorns  . ^ 

, . Complete 

. r Treble 

J Double  . 

* • L Single  • • 

Coils  44-inch 

r Double  ” 


Rope,  coils 


Spun  yam 
Ratline 


Iron  and  f Iron  of  sorts 
I steel,  cwt.  •( 


For  securingof  powder 


Horse-shoes  with  3 sets  of  nails  each 

Shoeing  tools  . 

Park  pickets  . 

Wood  mauls  . 
Nose-bags,  new  pattern 

Com  sacks 
Forage  cords,  sets 

Additional  head  collars 


Collar-makers’ 

\Vheelers’ 

Smiths'  . . . . 

Coopers’ 

lleaTv  sledge  hammers  . 
Wrench  hammers,  of  sizes 


Coils 

5 

Do.  . 

5 

Tons 

2 

Sheer 

1 

Blister 

1 

Chaldrons  « 

5 

Cwt. 

1 

Keg«  . 

200 

Muscovy  , 

10 

Tin  . 

20 

Dark 

20 

Tanned  hides 

50 

Wadmilltilts 

50 

Hair  cloths 

100 

rSO  ft.  by  15 

25 

i 20 

16 

25 

paulins  1 

I. 

10 

100 

^o. 

8 About  1 for  every  1 2 pieces. 

” ^ Complete  for  8 gyns. 

2 1 for  50  pieces. 

& V 1 for  20  pieces. 

5 J 

1 for  20  pieces. 


Equal  to  number  of  gyns. 


1 for  25  pieces. 
1 for  20  pieces. 
I for  20  pieces. 
1 for  10  pieces. 


» 1 for  20  pieces. 

> 1 for  20  pieces. 

2 1 ton  for  50  pieces. 

* J.  4 of  each  for  50  pieces. 

) A chaldron  for  20  pieces. 

) 2 per  piece. 

[)  1 for  10  pieces, 

j j-  1 for  5 pieces. 

® I I for  5 pieces. 

0 1 per  piece, 

j j-  1 for  4 pieces. 

0 1 per  piece. 

f 3 sets  of  shoes  for  every 
\ single  horse  harness. 

1 set  for  every  50  ditto. 

1 for 5 single  horse  harness. 
1 for  10  pickets. 

{3  for  every  2 horses'  har- 
ness. 

1 for  4 ditto. 

1 for  2 ditto. 

f 1 in  5 of  No.  of  single 
1 sets  of  hameas. 


4 1 for  25  pieces. 

8 I for  12  do. 

4 1 for  25  do. 

- r I for  60  do.,  if  barrels  are 

\ used. 

4 For  knockingofftninnions. 
10  1 for  10  pieces. 
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TABLE  y.^-Conimued. 


Intrencli- 
ing  Tools. 


GBXERAL  STORES. 

No. 

' Axes  . 

Felling 

Pick 

50 

100 

Spades 

100 

Shovels  . 

100 

Hand  . 

' Bills 

100 

Hatchets  . 

100 

Barrows 

Hand 

50 

Wheel 

50 

Grind-stones  with  trough 

2 

‘Spades 

50 

Helves  for  . • 

Shovels 

50 

Felling-axes 

25 

_ Pick-axes  . 

50 

Pit  saws 

2 

Cross-cut  saws 

2 

Hand  saws 

10 

Vit  ! 

2 

Setters  for  saws 

Cross-cnt  . 

2 

Hand 

2 

?i\t9  for  saws, 

'Pit  . 
Cross-cut  . 

2 

2 

dozens 

I,  Hand 

3 

f 40-peony 
30  » 

20  „ 

10  „ 

6 „ 
Streak,  of  sorts 


r Clasp . 
t Streak, 


Marline  spikes 
Screws,  of  sorts,  gross 
Glue,  tbs. 

Oaken  skidding,  6 x runmnff 
Oak  plank,  3-inch  ends 

«i  1 PEl™ 

Plank,  super-  ' 

fid^  feet 


pdm 

[Ash 


{1‘ 


inch 


Deals 


f Sawed 
\ M'hole 
Iron  shot  guages,  sets 
Brass  callipers,  large,  pairs 
Grates  for  heating  shot 
Fire  irons  for  ditto,  sets  . 
Shot  bearers  . 


WheeU  . 


24-pounder  . 
12-pounder  • 

10-ioch 
8-inch 

{Flanders 
pattern 
Forge 

Platform  carriage  . 

Sling  cart 
Hand  cart 
Trench  cart  . 


f Gun 
\ Limber 
f Gun 
\ Limber 

{Howitzer 
Limber 
f Howitzer 
I Limber 
/ Fore 
\ Hind 

f Fore 
\ Hind 


3000 

2000 

4000 

4000 

2000 

3000 

4 

10 

10 


50 

50 


:5  1 

J 


10 

10 

2 

3 

3 

2 

5 

5 


1 for  2 pieces. 

1 for  each  piece. 

1 for  each  piece. 

I for  2 pieces. 

1 for  50  pieces. 

Half  in  spare. 


1 for  10  pieces. 


30  ' 

20 

• of  sorts,  per  piece. 

20 
30  ^ 

1 gross  for  10  pieces. 

1 lb.  for  10  pieces. 

Feet. 


1 in  4 pieces. 

1 for  20  guns. 

In  proportion  to  the  grates. 


One  spare  wheel  in  10  for 
gun  and  howitzer  wheels, 
1 spare  wheel  in  20  for 
gun  and  howitzer  lim- 
bers, and  the  wheels  of 
all  other  carnages. 
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TABLE  y.—  Continueii. 


ORXRRAL  STORRH. 

r2l-poundcT 

...  , , , ID'inrh  howitzer 

Ail«r«.— Iron,  rrholc  . 4 ,2.^„„rtnr  . 

8-inch  howitzer 

Avletree  arms. — Iron,  of  &orts 


Common  hamliptkcs 
Traversing  ditto 

Bail  hoops  . . . . 

In  the  rough. 

.Spokes,  of  sorts 
Felloes 

Shafts,  of  liorts 
Splinter-hars,  of  sorts 

r.,ud«  . . {[“" 

Umler-poles 

Naves 

Tail.pieces 

Swecp*l>ars 

ShafUbars,  of  aorta  . 


Camp  eqiu]>agc  • 

Laboratory’  tents*  complete,  with  poles,! 
pins,  and  malleU  . . . . J 

roiZor-iJM/ter*’  Materials  Jhr  Three  Months. 

,,  I .L  f Stout  hides 
H.me«  leather  | Light  do.  , . . 

Basils, — Dozens,  of  sorts  . . . . 


Pannel  serge,  yards 
Docs’  or  curled  hair,  tbs. 


{Gunners’  girth,  yards 
Surcingle  do. 


fHemp,  lbs. 
*1  Collar,  „ 
[_Dntch  „ 


Harness  and  bridle  buckles,  of  sorts,  dozens 

Nails,  of  sorts 

Tacks,  of  sorts 

Bristles,  lbs 

Needles,  of  sorts  ..... 

Whip-cord,  lbs. 

Tin  pans  fur  oil  ..... 

/ Black,  tbs.  . 

• ■ iliee,' 

Neats'  foot  oil,  gallons  .... 
Tallow  ....... 

Punches,  of  sorts 

Awls 

* t'tde  ‘CftntrainrUtiun,’ 


1 in  10  of 
ordnance 


With  beds 
of  wood  in 
proportion. 


f 1 in  10  of  I proportion. 
\ carriages  J 
I 3 8|>are  j>cr  piece, 
f 1 for  two  12-pounders  and 
\ 8-inch  howitzers, 
f 2 for  each  Flanders  pat- 
I tenj  waggon. 

In  quantity  equal  to  spare 
wheels. 

{1  in  5 of  the  number  of 
carriages. 

r 1 in  10  of  all  4 -wheel 
\ carriages. 

; f 1 in  20  of  all  4 -wheel 
! \ carriages. 


1 in  10  for  Flanders  pat- 
tern waggon. 


f 1 in  10  of  4-whccl  ear- 
' X riagvs. 

r Equal  Db  the  material  for 
\ repairing  wheels, 
r In  the  proportion  as  here- 
-{  tofore,  according  to  the 
[_  numl>ers  requiring  it. 

> 1 for  20  pieces. 


3 dozen 
500  nails 
500  tacks 
lib. 

100  needles 
11  lb. 

3 pans 

lib. 

itb. 

11  gallons 
1 lb. 

10  punches 
10  awls 
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TABLE  VI.* 

General  Relum  qf  thdoance,  Varriaget,  Ammunition,  and  Storet,  which  cotu/Hteed 
ike  BailertHg  7Vai»  employed  on  the  A’orM  Coaat  Spain,  with  the  Elxpenditure 
at  the  Siege  of  St.  Sehaetian. 

Pa»ugcs,  31st  Deceml)er,  1813. 

ARTILLERY  ETORRS. 

Total  *eni  Ex|>«a(l<-(i 

from  I.eft  at  t al  ibe 

Engtaod.  St.  Sei>attiaa.  Siege. 


'24«puundcrs  . . 

73 

23 

1 

18  o . . 

8 

8 

OnluAiic«  . . s 

8-inch  howit?.ers  . 
68-pounder  carronadcs 

24 

16 

” 

13-inch  mortars 

4 

10  „ 

20 

1 

Travellinr  curiairea. 

’ 24-poiinders  . . 

73 

.. 

1 

with  Umbera  complete 

8-inch  howitzers  . 

32 

Block  trail  carhigea  . 

68-pounder  carronades 

16 

»» 

Iron  beds  for  mortars 

' 13-inch  . 
10-inch  . 

4 

20 

” 

1 

Platform  carriages  for  guns  and  mortars 

90 

Traversing  platforms, 

24-pounders  . 

15 

4 

complete 

18  . . 

8 

2 

„ 

Flanders  pattern  waggons  .... 

106 

„ 

Store  limber  carriages 

. 

32 

„ 

„ 

Sling  carta 

3 

1 

„ 

Hand  carts 

16 

6 

Standing  carriages  . •< 

'24 -pounders  . 

. 18  „ . . 

17 

9 

13 

9 

•• 

Trench  carts 

16 

6 

Devil  carriages  . 

1 

„ 

Forge  waggons,  complete,  with  bellows,  &c. 

25 

„ 

llandapikes  . •< 

common 

traversing  8-inch  howitzers 

1275 

56 

116 

102 

20 

'24-pounders  . . 

L50 

10 

50 

18  „ . . 

16 

16 

Sponges,  with  staves,  , 

H.incfa  howitzers  . 

48 

13 

rammers,  and  bags 

6B-potmder  carronadcs 

32 

13-ineh  mortars 

8 

.10 

40 

'24-pounders  . 

73 

9 

28 

18  . . 

8 

8 

Snare  spoiitte  staves  . -1 

8-inch  howitzers  . 

24 

10 

13-inch  mortars 
.10 

4 

20 

8 

'2t-pounder8  . 

75 

3 

15 

Wadhooki  . . ^ 

18  „ . . 

8 

fl 

6H-|Kmnder  carronades 

16 

„ 

4 

Ladles,  with  staves  . 

24 -pounders  . , 

.18  „ . . 

48 

8 

3 

8 

9 

Lintstocks  . 

88 

9 

15 

* From  Mr.  Butcher,  Ordnance  Storrkrejtcr,  DuhUn and  at  St.  Sebuitian,  1813. 

The  whole  of  thcac  xlom,  with  jterhapi  ■•lOth  ot  their  bulk  of  Engineer  atorea,  were  shipped  in 
34  transports ; of  which  33  averaireil  313  tons  each, — the  oilier  two  were  ME  and  in  all,  about 

Ml 00  tons,  These  vessels,  in  the  Ordnance  inroicea,  were  registered  in  groups  nf  1500  tuns  each,  and 
the  atmve  item*  were  divided  among  ihrrn  in  alxuit  e<t]ual  proportiona  of  that  amount. 

t 'l*hc  purport  this  ndunin  was  misapprehencird,  or  it  would  not  have  been  inserted.  Ireing 
irrelevant,  it  merely  gives  the  f|iiantily  of  stores  onlered  hy  the  Duke  of  WcUmgtou  to  bc  left 
behind  ou  Lhc  whaiice  of  the  ariiiy  after  the  capture  of  St.  ^^cbaslian. 
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TABLE  VI.— 


ToUl  •ent  Expended 

from  Left  st  at  tbe 

England.  Si.  Seba»tUn.  Siege. 


Painted  coven  for 


! Flanden  pattern  waggons 
*1  Forge  wa^oi 
I Ammunition 
Harness 


Drag  ropes,  heavy,  pairs 
Men’s  harness,  heavy,  seta 

Aprons  of  iMd,  {'"Idling 
Claw  hammen  . 

Punches  for  vents 
Priming  irons,  long,  sei 

Spite, 

“ * \ common 

PortfiTe  clippers,  pairs 
Powder  horns  . 

Marline,  skeins  . 

Hambro'  line,  skeins 
Budge  barrels,  H.K. 

Straps  for  sidc^nns 
Tallow,  Ibi. 

„ f driilni  of 
tees  for 

French  water>bucketa 
Linchpins 
W'ashers  . 

{S 

Clout  nails 

_ , , f kevs 

Forelocks, 


104 

25 

78 

25 

175 

106 

89 

58 

230 

258 

147 

28 

760 

160 

147 

255 

123 

85 

440 

104 

37 

249 

84 

394 

217 

500 

500 

6,720 

44 

44 


'24-pounders  . 

76 

5 

31 

18  .,  . . 

8 

6 

2 

Field  tampions,  with 

8-inch  howitzers  . 

28 

pt 

6 

collars 

6B-poundcr  carronades 

16 

It 

4 

1 3-inch  mortars 

2 

„ 

.10  „ 

24 

It 

20 

Mnzzle  caps 

13-inch  rt  • 

2 

** 

Hand-screws,  large 

58 

« 

6 

Slow  match,  cwto. 

75J 

4J 

28 

'24-pounders  . 

77 

9 

19 

18  „ . . 

8 

6 

2 

8-inch  howitzers  . 

24 

„ 

8 

Spare  sponge  heads  . 

68-poundrr  carronades 

16 

2 

13-incb  mortars 

4 

„ 

ts 

.10  „ „ 

20 

„ 

12 

'24 -pounders  . 

77 

9 

29 

18  ..  - • 

8 

6 

2 

8-inch  howitzers  . 

24 

„ 

5 

Sput  rammer  heads  . 

68-pounder  carronades 

16 

„ 

1 

13-inch  mortars 

4 

„ 

JO 

20 

11 

’*24-pmmdm  . 

58 

30 

H-uvrli  lif»wit7rrs  . 

24 

M 

8 

24 

11 

11 

26 

11 

72 

15 

11 

12 


2 

13 


6 
5 
5 

47 

31 
28 

15 
60 
53 

3 

5 

142 

23 

48 
36 
69 
23 

180 

32 
3 

91 

36 

119 

74 

166 

166 

2,200 

16 
16 
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TABLE  VI. — Coniintted. 


Packthread,  tbs. 

Cases  of  wood  .... 

{24.poundcn  . 

18  „ 

68'pounder  carronades 


{round 
case  and  grape 
spherical  . 

_ round 

^ I IB'pounders^  case  and  grapc 
spherical  . 
'round 

case  and  grape 
spherical  . 
cummon  shells 
^carcasses  . 
f common  shells 
\ carcasses  . 
r common  shells 
\ carcasses  , 
Iron,  round,  l«tb.  shot 
Bottoms  of  wood  for  ditto 
Valenciennes  compositk>n,  lbs. 


r. 


68.pounder 

carronades 

and 

howitzers, 

13>inch 

mortar!, 

lOdnch, 


Powder, 


r90  lbs. 
L.  G.,  barrels  < 

1^45  lbs. 

P.  G.,  lbs. 

Mealed,  lbs.  * 


each 

each 


24>pouiiders 


68>pounder  carronades  ^ 
and  8>incb  howitzers  . 


24>pounders 


18'pounders 


68-pounder  carronades  ^ 
and  8-inch  howitzers  . 


Tub.,  {J;-* 

Portfires 


Total  aent  Ki|>rndcd 

from  I,«ft  at  at  the 

Entfland.  8t.  Sebaatjan.  Siege. 


195 

13 

98 

100 

9 

43 

21,630 

3,300 

16,991 

34,000 

1,791 

9,209 

700 

M 

101,997 

43,367 

6,212 

,, 

1,774 

17.H60 

„ 

1,930 

32,716 

„ 

9,303 

1,400 

18 

4,500 

150 

700 

1,500 

ff 

„ 

11,700 

2,198 

15,000 

If 

7,672 

200 

ff 

M 

1,694 

•I 

„ 

103 

It 

9,380 

•f 

3,675 

220 

If 

„ 

114,200 

»f 

7,700 

1,092 

If 

56 

1,582 

.380 

■ 5,579 

15,674 

638  - 

barrels, 
and  5 tb^ 

ft 

II 

II 

168 

17 

22k 

53 

11 

40* 

3,408* 

320 

„ 

320 

„ 

„ 

H 

755 

ff 

66 

If 

200 

47 

100,850 

18 

53,882 

17,498 

If 

2,500 

35,000 

4,400 

17,498 

tf 

5,250 

24,500 

3,216 

6,284 

4,500 

9,000 

’• 

j-  1,500 

4,000 

„ 

1,000 

8,222 

3,750 

30,000 

„ 

15,000 

6,000 

15,000 

4,000 

11,700 

„ 

2,700 

3.30,000 

6,000 

84,232 

16,980 

5,280 

2,420 

21,709 

352 

9,114 

* ruled  on  the  spot,— cartridgea  aent  out  empty. 
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TABLE  Vl.-^Ccntinueti. 


Portfires,  blue  pa]>er 
Portfire  sticks 
Ttibc  Ixi.vea  . » 

Cutting  knives 
Scissars 


Total  *«t)t 
from 

I.«ft  at 

Espemhrd 
at  the 

England. 

St.S«l»ascian. 

, Siege. 

256 

176 

67 

294 

„ 

62 

292 

15 

58 

156 

17 

51 

156 

17 

49 

Worsted 
Needles 
Thumbstalls  . 
Flax,  tbs. 


Tow 

Mallets  and  setters 
Tiles  . 

Ras]>s 

Tenon  saws 
Diagonal  scales 
Coarse  twine,  lbs. 
Perpendiculars 
Quadrants,  brass 
Compasses,  brass 


Pincers,  pairs,  ■{ 

Copper  salting  Iwxes 
Cork-screws  . 
Spoke-shaves  . 
Wood  vices 


Fuze  augers  . 

Funnels,  / 

\ im 


Funnels,  tin,  for  loading  mortars 
ft  lbs. 

2 lbs. 
, Mb. 

Copjicr  powder  measures,  ^ 8 oz. 


4 oz. 
I 2 oz. 
[^1  oz. 

Dutch  thread,  lbs.  . 

Scrapers  for  shells  . 

Cartouches  of  leather,  large 
Sheepskins  .... 


For  spherical  fuzes. 


{white 
blue 
black 
r yellow 

Canvass  bags,  ^ red 
t green 


Leather  straps  for  | 


lbs.  Of. 

21  Zi 

n 

398 

118 

276 

73 

67 

•t 

7 

tbt.  Of. 

Bit.  oi 

19  2 

4 2 

GO  : 132 

8 37 

24H 

23 

62 

18 

56 

,, 

130 

M 

46 

144 

69 

58 

>1 

18 

58 

tt 

2 

61 

7 

98 

29 

29 

4 

28 

3 

130 

24 

58 

„ 

5 

98 

H 

8 

92 

17 

48 

80 

„ 

7 

24 

45 

8 

65 

8 

56 

8 

1 

44 

4 

42 

1 

40 

,, 

40 

>* 

i’ 

168 

60 

37 

„ 

„ 

330 

30 

108 

no 

47 

96 

5 

96 

5 

96 

,, 

5 

96 

4 

90 

4 

96 

,, 

4 

118 

46 

118 

„ 

46 
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TABLE  VL— rwi/fiittfrf. 


ToUl  Mnt  Kxp«nd«J 

from  l^ft  tt  at  th« 

England.  Bt.  Seltasiian.  Siege. 


riS.incfa 

1,900 

•1  1* 

Fuzm,  common,' 

18,450 

..  5.495 

La 

. .^0,000 

„ 10,440 

8.inch,' 

' uncut 

9,000 

„ 3,000 

Puses,  spherical,  • 

cut 

. 54,000 

4,120 

_H.  ■ 

uncut 

cut 

24,7001 
. 107,598/ 

3,948 

Quick  match,  lengths 

. 180,201 

M .1 

Engines  for  drawing  fuzes 

28 

♦I  ». 

Shell-hooks,  pairs  . 
Tangent  scales,  brass 

72 

r,  15 

Lead  plummets 

27 

>•  M 

Copper  scales,  with  beams 

28 

• f H 

Brass  weights,  sets,  4 lbs-  to  | oz. 

30 

U ft 

t.  M 

2 tbs.  to  } oz. 

4 

ft  2 

General  Siorti. 


,p.  , f complete,  with  blocks,  &c. 

T^"S''Ky">'ii„co:.,plcU  . . . . . 

16 

M 

1 

3 

Cambeons* 

f' 

rC-inch 

38 

Fathoms, 

4 

21  „ . 

98 

1,130 

1 n 

130 

•* 

pi  n . 

2 

If 

1 

6 

1 

WTiite  rope,  • 

5 

4i  ..  . 

5 

Coils,  J 

4 M 

4 

2 

IS  ..  . 

4 

„ 

n „ . 

65 

20 

1 

16 

5 

L 

15 

5 

Tarred  rope,  ends,  old 

„ 

r 41 -inch 

7 

Tarred  rope,  coils,  •<  g * 

5 

1 

Li  . 

9 

2 

f treble  . 

.5 

Purchase-blocks,  with  brass  sheaves. 

< double  . 

5 

L jingle  . 

4 

,t 

Spun-}ram,  coils 

16 

ft 

3 

Ratline,  ditto 

. 

8 

tt 

2 

Grates  for  heating  shot,  complete,  with  tongs,  &c.  . 

13 

If 

„ 

Junk,  cwts. 

. 

98 

„ 

Coals,  chaldrons 

13 

4 

Candles,  tbs. 

896 

280 

Crab  capstan,  complete 

1 

” 

* T)i«  long  wooden  jointn  of  the  centre  chain  of  bullock  bamm. 

VOL.  I.  2 O 
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TABLE  VI.— 


Toul  MBt  Expanded 

from  Left  at  at  the 
En^aail.  St.  SebMtiaa.  Siefc. 


'i4-pounden, 

gun 

limber 

57 

41 

;; 

17 

11 

8-inch  bowitzen,  ^ 

gun 

Uml>er 

24 

16 

8 

6 

Devil  carriagcti,  -j 

fore 

hind 

•; 

” 

Spare  wbeeii  for 

Platform  carriages, 

fore 

85 

hind 

85 

„ 

10 

Ammunition  waggons,  -j 

fore 

12 

4 

hind 

12 

„ 

4 

Forge  waggons  . 

25 

.. 

6 

.Store  Umber  carriages 

40 

M 

3 

’'Assorted,  tons  .... 

4 

M 

r 

6»n 

ewt. 

qr«.  iti«. 

Flat,  J 

5xi  ^ . . ■ 

2x  i J 

17 

1 17 

*• 

1 

llxi  . . . . 

6 

0 24 

• * 

Round, 

u . . . . 

u . . . . 

1 

1 

1 24 

2 4 

Iron, ' 

Rod, 

i »}uare  1 

1 round  J * * ' 

8 

1 14 

- 

5 

2 0 

Sheet  . 

0 

0 14 

»» 

RoUi^  plate,  6 X ^ 

4 

0 16 

»» 

tt 

'1  inch"! 

Square,  > 

i ^ 

L»  J 

26 

2 13 

*t 

_ Casement 

U 

0 14 

ewt.  qn.1t)i 

Steel, 

r Sheer 

6 

2 14 

5 0 0 

X Blister 



2 

0 14 

0 2 0 

1*  _ r wheel . 

356 

418 

.. 

[ Chain,  trace,  thill  . 

37 

6 

» 

9 

405 

Leggina  for  drivers 

387 

.. 

Head-stall  halters,  with  chain  reins  . 

774 

M 

Couples  for  traces 

87 

12 

tf 

Stoppers  and  laniards  . . . . 

64&88 

» 

»i 

Bit  halters 

37 

6 

M 

Wanties 

24 

2 

tl 

Park  pickets  . 

20 

1. 

M 

Grease,  kegs  . 

362 

.. 

90 

Tallow,  firkins 

9 

If 

3 

( A 

172 

24 

44 

Hand-crow  levers,  | ^ 

84 

„ 

24 

r feet 

62 

13 

Ironcro,..,.|  _ 

40 

» 

14 

Tanned  hides 

115 

7 

2 

M'admilUUts  . 

. 

77 

»• 

10 
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T A liLE  1.—  Contmucd. 


ToUl  Knt 
Aqixi 
BngUnd. 


Hair  clothi 48 


T.rpiuUn.,{|2 

• 

90 

800 

Cora  stcka 

410 

r\\Tieelcr* 

23 

Carpenten 

9 

Smiths 

22 

CbetU  of  tools  for  • 

Farriers  . 
Collar-maken 

2 

9 

Coopers  . 

8 

Tinmen  . 

6 

Forge  carts 

23 

Coopm’  jointer-plues 

4 

Coopers’  tools,  sets 

„ 

Shoes,  with  nails,  sets, 

r Morse 
1 Mule 

5,500 

5,000 

4 

6 

rMusconr 

80 

Lsathorn 

{ Tin 

132 

[Dark 

84 

f Linseed 

40 

Oil,  gallon 

40 

41 

Neatsfoot  . 

55 

Spirits  of  turpentine,  gallons  , 

12 

Paint,  lead  coioor,  cwts.  . 

12 

24 

24 

r 

rooo  . 

4 

Pound,  . 

00  . 

4 

Brushes,  • 

L« 

4 

'No.  8 

4 

Sash  t4Mls,  • 

„ 6 

16 

L 

...  3 

16 

r 

Adzes 

31 

Copper  < 

DriTers 

Vices 

46 

31 

L 

Can-hooks,  pairs 

27 

Hanuners 

r Wrench 
ICUw  . 

48 

Iron  shoLguagcs,  sets 

7 

Spikes,  marline 

80 

Twine,  fcs. 

19 

Hambro’  line,  skeins 

175 

Borax,  Ihs. 

a 

Spelter,  fhs.  . 

8 

Rosin,  ths. 

8 

Tin,  sheets 

400 

Charcoal, 

bushels 

. 

40 

Searchers,  with  reliefs 

4 

Kip«ad«d 
l^fl  at  at  Um 
St.  SebaatiaD.  Siafe. 


10 

200 


too 

I 


1 

2 


10 


2 

2 

2 


2 

5 

3 

12 

17 

23 

2 

2 

2 
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TABLE  M.^Contmutd. 


Union 

Ordnance  jacks 
Flag  staves 

Brass  callipers,  large,  pairs 
Screws,  of  sorts,  grosses  . 

fin  No.  . 

Tacks,  of  sorts,  < 

l^in  weight 

r 40-penny 


Clasps, 


Clout, 

L Streaks,  of  sorts 


Nails  in  weight, 


Clasp, 


40-pennv 
30  „ * 

20 

10  „ 

8 

6 


Clont,  \ 3 

l2 


24-pounder  carriages 
8-inch  howitzers  . 

C-ponn<ler,,{j'“7 


Spades  . 

Shovels  . 

r Felling 
Axes, Broad 
LPick  . 

II  j r Hatchet* 

Spare  helves,  of  sorts 
Grindstones,  with  troughs 
,,  f double 

ingle 

rSash 
I Hand 
] Pit  . . 

[_Cross-cul  . 

Setters  for  ditto,  dozens 


f Hand 
I Fit  . 


Setters  for  cross-cut  saws,  dozens 


Total  MQt 

Fipend«d 

from 

[^eft  at  at  ihit 

England.  St 

Sehaallan.  Siege- 

8 

,»  1 

8 

„ 2 

8 

1 

8 

..  1 

4 

t»  tt 

46 

M 10 

65,000 

„ „ 

tha.  ot. 

10  12 

22,000 

29,250 

50,400 

„ „ 

45,500 

O •• 

40,000 

f*  »» 

44,000 

• » O 

21,000 

22,000 

13,000 

M <t 

43.000 

t«  »r 

8,500 

»»  »• 

rrt.  qn.  lbs. 

rwt.  qrt.  Iba- 

16  0 8 

..  10  2 24 

4 0 24 

„ „ 

10  3 0 

8 2 20 

2 8 

„ 2 0 16 

3 2 8 

..134 

2 2 0 

r.  1 1 0 

1 10 

.,  0 3 26 

0 0 25 

,.0  0 12* 

0 2 14 

..012 

4,500 

„ 3,380 

1,200 

„ 600 

1,400 

»i  »> 

200 

*f  tf 

204 

50 

84 

I.  20 

204 

M 50 

84 

M 20 

204 

„ 50 

200 

„ 50 

204 

..  SO 

300 

„ ,, 

8 

..  2 

20 

..  n 

80 

20 

74 

.t  24 

100 

..  40 

12 

..  3 

22 

I.  4 

100 

..  40 

12 

» 3 

24 

„ s 
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TABLE  VI.-—  Continutd. 


Total  wnt  Kxpende<l 

from  Left  at  at  tb« 
Eagland.  8t.  i^baatiaD.  Siege. 


''Sash 

2 

»>  1 

Files  for  cross-cut 

Hand 

100 

„ 40 

saws,  dozens, 

IMt 

11 

.r  -1 

^Cross-cut 

24 

M <> 

Pin  mauls 

7 

Wood  mauls  . 

5 

Linchpins 

7 

Jl  M 

Camp  colours 

80 

» 30 

Oak  skidding,  8x8  inches,  feet,  running 

8004 

M 185 

'.l-inch 

4,110 

„ 690 

2m. 

200 

M M 

u ..  . . 

424 

M 112 

Deals,  feet,  miming,^ 

u . . 

168 

„ 56 

I „ . 

404 

,.  108 

J ..  . . 

408 

M 108 

Lj  • • 

412 

n 100 

fAsh  /21-inch 

2,000 

„ 399 

12  „ 

2,000 

M 82 

Plank,  feet,  superficial,^  rji 

2.000 

„ 1,000 

Elm,.^  1*  „ 

2,000 

„ 993 

L U „ 

1,995 

„ 1,000 

'S|H>kes  . 

850 

„ 231 

f fore  . 

473 

M 44 

hind  . 

397 

M 60 

Bars,  ^ splinter 

203 

M 10 

sweep 

48 

M 12 

Spare,  in  the  rough,- 

master 

80 

M 20 

Axletrees 

25 

i»  3 

Naves 

40 

M 10 

Shafts, 

4 

„ 

’ Ihght 

4 

„ „ 

.Under-poles  . 

40 

M 10 

Tail  pieces 

80 

♦»  tt 

Oui.ks.lf'l'*,  • 

19 

.1  5 

'ilimd 

21 

M 5 

Axletrec  beds  . , 

40 

M 10 

Nose  bags 

830 

M t* 

Forage  cords,  sets  . 

206 

M 8 

Shoeing  tools,  sets  . 

2 

2 

Swiugletrees  . 

80 

..  20 

ColUtr.maker*'  MalcriaU. 


Hide..  ^ Bro«T.,{J]™7 
Scat 

L White  horse 
Basils,  dozens,  black 
Basils,  dozens,  brown 


r 

13 

14 

! 

8 

. 

8 

5 

7 

28 

22 
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TABLE  \l.—  ContiHU«d. 


Total  lent 

Expended 

from 

Left  at 

at  the 

England. 

St.  Sebaatian.  Siege. 

12 

26 

rHemp 

54 

„ 

Thread,  tbs.,<  Collar 

21 

3 

l^tb.  Brown  . 

n 

„ 

Rosin,  lbs. 

12 

•1 

Pitch,  tbs. 

12 

»» 

„ 

Bristles,  ozs.  . 

31 

«> 

„ 

Buckles,  assorted,  dozens 

56 

Docs'  hair,  tbs. 

252 

„ 

fThroat 

400 

„ 

Thongs,  < Top 

400 

[_Draw 

400 

r Collar  . 

210 

„ 

„ 

Needles,  Stitching 

90 

t Saddle  . 

50 

>» 

Dock,  tbi.  . . . 

56 

ft 

16 

Awls,  of  sorts 

200 

Hafts,  of  ditto 

74 

•f 

„ 

Punches,  sets  . 

12 

Rhand  twine,  tbs.  . . 

33 

"NMiip^rd,  tbs. 

25 

» 

3 

fHand  . 

25 

„ 

„ 

Brushes,  •{  Soft 

34 

LWatcr  . 

34 

„ 

Tin  pans  for  oil 

34 

.. 

.. 

Serge,  yards  . 

Spare. 

120 

Bail  hoops,  9>feet  . 

. 

200 

t. 

50 

Master  bars  . 

80 

1. 

20 

Swringletrees  . 

200 

» 

t 

Axletrees,  bound  off  complete  for  24>pounden 

15 

4 

Ditto,  ditto,  8-incli  howiucn  . 2 


EQUIPMENT,  ENGINEER.*— ‘ Sjkok  and  Enginrer  EauipuRNT.' 


• The  E«litoT»  bul  nwly  completed  thii  Article,  when  notice  wm  received  that  the  aubject  waj  to 
aome  respect*  under  rcriwon ; and  that  before  long  the  wbtde  matUr  of  ‘ Engineer  Et|uipment ' will 
DKWt  probably  receive  special  and  official  coowderation  it  if  with  regret,  therefore,  that  thi*  Article 
itaoda  Deceaaarily  postponed  to  ' Siege  and  Engineer  Kqoipmeot.' 


Digilized  by  Google 


EQUIPMENT,  NAVAL. 


461 


EQUIPMENT,  NAVAL. 

The  Tables  to  this  Article  give  (he  armamcDt  of  the  different  classes  of  the  ships 
of  war  in  the  British  service,  with  the  stores  supplied  by  the  Ordnance  Department. 
Tliey  are  useful,  aud  indeed  necessary  to  that  department  on  foreign  stations,  in 
order  to  make  such  a provision  for  the  navy  abroad  as  may  be  required  when  vessels 
of  war  touch  at  those  places. 

The  following  memoranda,  drawn  up  by  Colonel  Munro,  Royal  Artillery,  and  pre. 
sented  to  a highly  distinguished  Naval  Officer,  Admiral  Sir  Benjamin  llallowcU,  at 
the  Admiralty,  in  1825,  and  subsequently  to  Captain  the  Hon.  Sir  Henr)-  Duncan, 
it  would  appear,  led  to  the  equipment  explained  in  Table  1. : the  Editors  of  the 
* Aide.Memoire'  are  indebted  to  that  Officer  for  these  memoranda,  and  the  Service, 
in  the  event  of  a maritime  war,  will  feel  the  effects  of  a system  which  will  produce, 
no  doubt,  important  results. 

The  Author  of  this  scheme  states  that,  in  contemplating  this  arrangement,  he  w as 
induced  to  propose  this  particular  piece  of  ordnance  (the  32>poundcr  gun)  as  the 
maximum  and  only  calibre  adapted  for  the  armament  of  ships  of  war,  in  considering 
the  several  naval  actions  where  we  had  been  successful,  and  where  we  had  used  the 
largest  calibre,  the  32-pounder  gun  of  56  cwt.,  as  well  as  those  frigate  actions  where 
we  had  been  unsuccessful,  and  used  the  naval  gun,  the  long  IH-poundcr;  also  that 
he  had  heard  Naval  Offiecn  assert  that  our  seamen  would  6re  the  32-pouuder  lower- 
deck  guns  four  or  five  times,  whilst  the  French  fired  their  36-pounders  (equal  to  our 
42-pouDders)  three  times;  and  that  our  18-pounder  gun  could  not  cope  with  the 
American  24-pounder  long  gun  ; and  with  the  view  of  having  one  unifumi  calibre  in 
each  ship  of  war,  submitted  the  follow'iug:~ 

Memorandum  relative  to  a proposed  and  very  superior  armament  for  the  navy, 
suggested  in  consequence  of  facts  connected  with  the  last  war  with  America,  and 
founded  on  a belief  that  our  ships,  in  some  instances,  were  lost  entirely  from  the 
difference  of  metal  between  them  and  their  antagonists. 

“ Woolwich,  1825.  " Ai.bx.  Munro.” 

1st.  There  should  be  no  different  calibre  in  any  ship.  Every  shot  or  shell 
should  be  applicable  to  any  piece  of  ordnance  in  the  ship. 

" 2nd.  This  may  be  most  easily  obtmned  by  modifying  the  guns  from  the  lower 
decks  of  the  line-of-battle  ships,  in  proportion,  until  reaching  a scale  established  as  a 
minimum  for  guns  on  the  quarter  decks  or  poops. 

3rd.  That  the  calibre  should  be  that  of  a 32-poundcr. 

'*  4th.  That  instead  of  the  present  32-pounder  carronade,  guns  constructed  on  the 
modified  scale  should  he  adopted,  or  carronadcs  of  a new  construction  with  trun- 
nions; but  the  carronade  is  altogether  a most  objectionable  piece  of  ordnance. 

**  5th.  That  for  the  smallest  class  of  line-of-hattle  ships,  or  frigates  which  now 
only  carry  18-pounders  on  their  main  decks,  modified  32-pounder  guns  (equal  in 
weight,  viz.,  42  cwt.,  to  the  present  18-pounders)  should  be  cast;  and  hollow  shot 
or  plugged  32-pounder  shelU  should  he  used. 

6tb.  That  instead  of  the  32-pounder  carrouadcs,  with  which  our  18-gun  brigs  and 
vessels  of  that  description  are  now  armed,  guns  weighing  about  25  cwt.  should  be 
used.  That  these  guns  should  or  might  be  fired  with  a charge  of  41bs.  of  powder, 
and  when  near  an  enemy,  with  two  hollow  shot  at  each  round. 

**  Twelve  of  the  proposed  modified  32-pounders,  each  weighing  25  cwt.,  would  l>e 
little  more  than  the  same  quantity  of  metal  now  on  the  deck  of  an  19-gun  brig  armed 
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with  the  present  caironadct;  but  it  is  believed  that  with  ten  of  such  modified  guns, 
castable  of  tiring  two  hollow  shots  or  shells  in  close  action,  or  with  a round  of  grape 
and  round  shot  together,  these  brigs,  then  called  ten^gHn  brigs,  would  be  equal,  if 
not  superior,  in  force  to  what  they  now  arc.  The  men  would  have  better  quarters  at 
their  guns ; and  the  brigs  might  be  relieved  from  the  weights  of  metal  now  near  the 
stem  and  stem,  by  a different  position  of  the  sis  or  five  ports  on  a side,  instead  of 
nine  or  ten. 

**  The  guns  proposed  are, 


“ Rrst.  The  present  32>pounder  j 
weight  57  cwt.,  charge  10  tt»s. 

**  Secondly.  Motlified*  32-pounders ; 
weight  42  cwt.  (equal  to  present 
18-pounder),  charge  5 or  6 tbs. 


f When  mounted  on  lower  decks  of 
X line-of-battle  ships. 

* Main  decks  and  in  frigates,  and  hoi- 
low  shot  when  close,  or  charge 
equal  to  1 round  grape  and  1 round 
shot. 


•^Thirdly.  Second  clus  modifie<l* 
32-pounders;  weight  25  cwt., 
charge  3^  or  4 tbs. 


r Quarter  decks,  forecastle  of  frigates 
J and  line-of-hattle  ships,  decks  of 
1 IH.gun  brigs  aud  all  smaller  ves- 
I scls.” 


It  may  be  assumed,  therefore,  that  the  principle  laid  down  in  the  foregoing  Memo- 
randum has  been  happily  adopted,  by  referring  to  Table  I. ; and  thus  the  confusion 
incident  to  guns  of  several  calibres  being  placed  in  one  vessel  avoided,  and  the  power 
of  the  armament  greatly  increased. 

It  must  be  admitted  that  there  is  a maximum  calibre  at  which  the  shot  is  capable 
of  penetrating  the  sides  of  ships  of  w*ar,  and  destroying  every  thing  it  meets,  com- 
bined with  the  facility  of  working  the  piece  of  ordnance  adapted  to  naval  armaments, 
and  the  armament  of  coast  defences,  and  that  is  considered  to  be  the  32-]>oundcr  gun, 
as  preferable  for  broadside  guns.  The  42,  56,  68,  and  84-pounder  guns,  no  doubt 
valuable  for  ^>ectal  cases,  will  make  a larger  hole  in  the  sides  of  a vessel,  and  a 
corresponding  destmetion ; but  as  the  weight  and  length  are  increased,  so  the  celerity 
of  fire  decreases,  and  a number  of  men  to  work  these  heavy  pieces  of  ordnance  must 
be  added. 

It  is  therefore  to  be  wished  that  these  ponderous  and  unwieldy  descriptions  of 
ordnance  should  be  limited  in  naval  warfare  to  a few  in  each  vessel.  About  one-tenth 
of  the  whole  armament,  as  will  be  seen  in  Tabic  I.,  is  now  established  as  a principle. 

These  remarks  are  induced  from  a desire  evinced  by  some  influential  persons,  of 
arming  vessels  of  war  with  the  42-pounder  gun.  The  French  seem  disposed  to 
abandon  their  36-pounder,  and  adopt  the  30-pounder  of  6‘457  inches  diameter, 
English  measure. 

i'i4« ' ArtiUm ' The  Tabics  to  the  article  ' Artillery'  will  give  the  weights  and  dimensions  of  the 

Tftbln  A.  B.  C.  D.  , . , . ....  . / . • ^ t.  * 

several  pieces  of  ordnance  now  used  in  the  armament  of  ships  of  w'ar.  Tabic  II.  of 

this  article  gives  their  ranges.  It  has  been  explained  in  * Artillery ' that  the  Ordnance 
Department  supply  all  artillery  stores,  ammunition,  and  guns  to  the  navy,  and  hence 
the  advantage  to  the  Service  generally  for  a perfect  kuowicdgc  of  the  description  and 
nature  of  these  articles. 


* ’HiU  * Modificstion*  to  suit  dilTrrcnt  rcMcU,  or  different  dcriu  in  the  ssme  tcmcI,  has  been  in 
tune  rc>)>rctt  met  by  the  introductioa  ot  Sluuk’i*  A.  B.  C.  32-poumlert.— and  in  uthera  by  tha 
34.|>oun<ler  and  IS-poundcr  ' bored  up  ’ to  tbe  aamc  cajibre.  Vide  ‘ ArUlkry  ' Tabic  A.—i£dttor». 
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EQUIPMENT,  AMERICAN,*  for  Trains  of  Artillen, — Armament  of  Portifi- 
mions, — Field  Train. — as  prescribed  by  the  Secrelarj-  at  War  of  the  United  States. 


riRLD  TRAIN. 


Ortlttancf. 


The  proportion  of  artillery  to  other  troops  varies  generally  l>etv,een  the  limits  of 
1 and  3 pieces  to  1000  men,  according  to  the  force  of  the  army,  the  character  of  the 
troops  of  which  it  is  composed,  the  force  an<l  character  of  the  enemy,  the  nature  of 
the  (‘ountrv  which  is  to  l>e  the  theatre  of  war,  and  the  character  and  ohjects  of 
the  war. 


Similar  considerations  must  regulate  the  selection  of  the  kinds  of  ordnance,  and 
the  proportions  of  the  dllTerent  kinds  in  the  train. 

The  following  principles  may  be  observed  in  ordinary  cases: 


2 pieces  to  1000  men 


distributed  as  follows : 


I guns,  of  which 
howitzers,  of  which 


f I are  12>poundi‘rs, 
L j arc  6>pounders, 
r I are  24-poiindcrs, 
[ ) are  12-|H>uiider«, 


For  tho  Infnntry:  1 piece  to  1000  men, — 6-jfOunder  guns  and  12*{HH>nder  how- 
itzers, in  batteries  of  foot  artillery. 

Fur  the  Caralry:  2 pieces  to  1000  men, — 6-pounder  guns  and  12-pounder  how- 
itzers, in  batteries  of  horse  artillery. 


For  tho  Spreia!  and  Cmeral  Parit  of  Rrtrrvr : 

{I  in  12-i*ounder  batteries  of  foot  artillery, 

I in  O-imunder  ditto  ditto. 

^ in  G-pounder  batteries  of  horse  artillery. 


^■immunition  for  Cannon. 

Two  hundred  rounds  to  each  piece,  both  of  the  reserves  and  of  the  active  batteries. 
The  ammunition  which  cannot  l>e  carried  in  the  caissons  attached  to  the  pieces 
will  be  kept  in  boxes  with  the  reserves. 


Proportion  <f  the  different  kinds  of  Ammunition  and  other  Supplies. 


Ft*r  Guna. 

For  Howiitert. 

Kind. 

13-pr*. 

6-pra. 

n.pn- 

IX-pn.  ! 

Strapped  shot,  fixed . 

76 

■0  j 

_ 

- r 

Canisters,  fixerl  .... 

12 

20 

Strapped  shells  .... 

- j 

52 

48 

For  100 
rounds.  ! 

Spherical  case-shut,  strapped  . 

12 

to  j 

35 

40 

Canisters  with  sabots 

- 

13 

12 

6 

12 

4 1 
10  1 

8 

100 

6 

100  1 

i 

Fuzes 

Portfires  . 
Tuljes 
Slow  match 
Quirk  match 
Bursters  . 


T^vice  the  number  of  shells  and  spherical . 

CB'ie-shot. 

1 to  5 rounds. 

I moro  than  the  imml>er  of  rounds.  j 

1 yard  to  5 rounds.  | 

' ^ yanl  to  each  spherical  case-shot. 

1 to  each  shell  and  spheriral  ra.se. shot.  j 


* Onlnsnce  Manual,  pufatiabed  by  authorilr  o(  tbc  Arocricait  GuTemmeut. 
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Additional  supplies  of  ordnance  and  ordnance  stores  are  placed  in  convenient 
drpOts,  according  to  circumstances. 


.Immunifion  /or  Small  Arm». 

One  hundred  rounds  to  each  man  ; of  Mhich,  for  the  musket,  40  rounds  are  in  the 
cartridge  box,  60  in  the  parks  of  reserve.  In  the  same  proportion  for  other  small 
arms. 

FIvC  flints  to  100  rounds. 

Fercu&sion  caps  fur  carbines,  half  luorc  than  the  numl)er  of  cartridges. 


CoiNportVion  (/a  Battrry  on  thf  Jf'ar  E$ia&luhment. 


Kind  of  Bsttery. 

Gun.  . . i '""“"K-'l 

6*pouimers  do. 

t: 


Total  nmnl»er  of  pieces  mounted 


19-pr. 

4 

2 


fl.pr. 


4 

2 

6 


Carriages. 


{ 


Gun  carriages  (spare)  ..... 

Caissons  ....... 

Forges  ( I for  repairs  and  1 for  shoeing) 
Uatter>'  waggons  (1  for  repairs,  1 for  harness) 


1 1 

12  6 
2 2 
2 2 


Total  nuinl)er  of  carriages 


17  n 


2 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 


fmpfemeR/r  and  Efuipmm/t  for  rack  Gun  Carrsape. 


Gunner’s  haversacks. 
Tube  pouch. 

Portfire  case. 
Thuntbstalls. 

Priming  horn. 
Prolonge. 

Vent'Cover  and  strap. 
Lintstock. 

Portfire  stock. 
Priming  wire. 

Fuze  auger. 

Fuze  saw. 

Fuze  sett. 


1  Vent-punch. 

I Gunner’s  gimlet. 

1 Tangent  scale. 

1 pair  Portfire  cutters. 

2 SiK>nges  and  rammers. 
2 Sponge-covers. 

1 >A'nrm  and  Staff. 

2 Handspikes. 

1 Sponge  bucket. 

1 Tow-hook. 

1 Fuze  rasp.  « 

1 Fuze  mallet. 

1 Shell  plug-screw. 


For  tack  Hovitstr  Carriage  {additionaf). 

1 Fuze  extractor.  I 1 Gunner’s  quadrant. 

1 Copper  funnel.  I 1 8-oz.  Powder  measure. 


For  each  Caitoon. 


1 Felling-axe. 

1 Shovel. 

1 Pick. 

1 Spare  pole  (oiie-lialf  of  them 
ironc<l). 


1 Spare  wheel,  to  each  caisson  of 
the  reserves. 

1 Spare  handspike. 

1 Tar  bucket. 

3  Tow-hooks. 


For  each  Forge. 

1 Water  bucket.^  ( 1 ShovcL 
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Dratight  Horan. — 6 to  a battery  waggon  and  12-poumler  gun  carri^, — 4 to 
other  carriages — -j^th  spare. 

Hamraa, — corresponding  with  the  number  of  horses  to  the  carriages. 

The  equipments  required  for  the  immediate  service  of  a piece  are  carried,  on  the 
marcii,  in  the  amnmiiitioii  chest  of  tlic  limber. 


aiRGE  raAiN. 

The  number  and  kind  of  cannon  for  a sit'gc  train  must  be  detennined  by  the  cir- 
cumstances of  each  case ; but  the  following  general  principles  may  he  observed  in 
assiguing  the  pru|K)rtion  of  ditferent  kinds  and  calibres,  and  the  relative  quantity  of 
other  supplies,  for  a train  of  100  pieces  of  ordnance. 


Guns 


[24-1 
. . J I8-I 
1 12-1 


Cannon. 

pounder,  about  one-third  of  the  whole  number 


Howitzers 
Mortars  . 


oiie-tcntli 
one-tenth 
onc.eighth 
onc-sevenlh 
oiie-fourtccnlh 
one-seventh 


pounder, 
liouiidcr, 

6-inch  siege, 

10-inch  siege. 

B-inch  siege, 

Stone  mortars 
Cochorn  mortars  (in  addition  to  the  100  pieces) 
Wall-piece^,  for  the  attack  of  one  front  . 


Gun  Carriagea. 

For  24-poundcr  guns  and  6-inch  howitzers,  one-third  spare 
Fur  18-poiinder  and  r2-pounder  guns,  uiie-fourth  spare 
For  lO-inch  mortars  and  stone  mortars,  one-third  spare 

For  B-inch  mortars  and  stone  mortars,  one-fourth  spare 


32 

10 

10 

13 

14 

7 ; 
14  J 
0 
40 


60 

36 

9 


Other  Carriagea. 

Tranaporting  carriagea  for  mortara. — 1 for  eacli  10-inch  mortar  and  bed, 


for  each  stone  mortar  and  bed,  and  for  three  6-inch  mortars  and  beds  . 36 

Waggona,  for  transporting  implements,  &c.,  liitrcnching  and  miners'  tools, 
laboratory  took  and  utensils,  and  other  stores, — each  loaded  with  about 

2700  fts.,  say  140 

Trench  carta  (carrying  lialk,  &c.,  on  the  march) 50 

Bait  erg  waggana,  1 to  100  horses 26 

Forges,  fully  equipped 6 

Sting  carta  ............  5 

Draught  Horaet. 

For  each  24-poundcr  and  IS-jiounder  gun,  and  8-inch  howitzer  with  its 

carriage 6 

„ 12-pounder  gun  with  its  carriage 6 

„ spare  gun  carriage  and  forge 4 

„ transporting  carriage  for  mortars 8 

„ park  and  battery  waggon G 

„ trench  cart 2 

„ sling  cart 2 

Spare  horses i^th 

Total,  say  . , . .1600 


Digitized  by  Google 


F.tti;iPMRNT,  AMRRICAN. 


479 


Prrjeciilea  and  AmmunUion. 

f 1000  to  each  21-pounder  . . . 32.000 

Round  shot  < 1000  to  each  18-poiioder  . . . 10,000 

(,  1200  to  each  12-pounder  . . 12,0n0 

Grape  and  canister,  50  rounds  to  each  piece  . . 2,Goo 

Spherical  case.  100  rounds  to  each  piece  . . 5,200 

' Shells  . . . 800  to  each  8-inch  ....  10,>|00 

Canisters  . . 50  do.  ....  650 

Spherical  case  100  do.  ....  1,300 

600  shells  to  each  10-ineh 8,100 

800  „ 8-iiich 5,600 

_ 600  „ Coehom 3,600 

Gunpowder,  in  harrrls  ........  tbs.  500,000 

Computing  fur  each  round  shot,  |tb  the  weight  of  shut. 

grai>c,  cauiater,  and  spherical  case,  ^th  the  weight  of  shot. 


For  gnns 


For  honitzers 


For  mortars  . 


tid  of  howitzer  ammunition,  5 lbs. 


'■}> 


including  charge  of  shells. 


10-inch  mortar  . . 7 
8-iiich  do.  . . 3 
Coehom  ....  4 
stone  mortar  ...  1 

Paper  cartridge-dagn,  400  to  each  piece 40,000 

Cartridffe-p<^m',  bundles  .........  200 

200  to  each  gun  and  howitzer 13,000 

Sfoir  match  ..........  tbs.  4,500 

Portjiret  ...........  8.000 

Prtmm^  tubea  ...........  80,000 

Fuzet,  ith  more  than  the  miml>er  of  shells 40,000 

Wooden  bottoms  and  baskets  for  stone  mortars,  800  to  each  1 l,2U0 

Percussion  primers,  for  pieces  furnished  with  locks,  i to  spore. 

Cartridges  for  waU-pieces,  500  roun<ls  to  each. 

Cartridges,  powder,  /lints,  and  lead,  fur  small  anus,  according  to  the  force  of  the 
army. 

Most  of  the  ammunition  is  transported  by  hired  waggons. 


Implements  and  Equipments.  For  each  Gun. 


3 Sponges — 2 spare. 

2 Rammers — 1 spare. 

4 Worms. 

4 Ladles. 

8 Handspikes — 2 spare. 
2 Untatocks — 1 spare. 

1 Portfire  stock. 

1 Pass  box. 

1 Tube  pouch. 

1 Priming  horn. 


2 Thumbstalls. 

2 Priming  wires — 1 simre. 
1 Gunner's  gimlet. 

1 Tangent  scale. 

2 Mauls. 

1 Vent-cover. 

1 Sponge  bucket. 

1 Broom. 

1 Percussion  lock. 


For  each  Howitzer  and  Mortar. 


ItnplementB. 

HoiriUrr. 

Mortar. 

Sponges  and  Rammers  . 

. 3 ■—  2 spare 

2 — 1 spare 

Ladles 

. i 

Handspikes  (2  shod,  for  mortar) 

. 6 — 2 spare 

6 — 2 spare 
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Implemntta. 

Lintstocks 

Porttire  Blocks  . 

liavcr>acks 

Priming  wires  . 

Cunner’s  gimlets  . 

Quadrants 

Mauls 

Fuze  drifts 

Mallets 

Baskets  . 

Tampions 
Sponge  bucket  . 

Broom 

Percussion  locks 
Plummet  . 

Pointing  wires  . 

Quoins  . . . 

Shclldiooks 
Scrapers  . 

Spatulas  . 

Gunner’s  sleeves  (pair) 
Sand-bags,  to  wipe  with 


HowiUer. 

2 — 1 spare 


1 

2 — 
1 
1 

2 

2 — 
2 — 
I 


Sparc 


spare 

spare 


I 

1 


UorUr. 

2 — I spare 
1 
1 

2—1  spare 
1 
1 
2 

* 2 — 1 sjMUv 

• 2 — 1 spare 


1 

1 

1 

1 


1 

•2 

2 

• 2 — 
1 

*1 

1 

1 


spare 


Scales  and  weights,  funnel,  sot  of  powder  measures  of  three  sizes,  shell  plug-screw, 
and  fuze  extractor,  to  each  batter}'  magazine. 

Implements  marked  * arc  not  required  for  the  stone  mortar:  the  number  of  im> 
plemcnta  must  be  proportioned  to  the  whole  munl>er  of  gun  carriages,  including  the 
spare  carriages. 


Platfornu. 

For  guns  and  howitzers,  one-tenth  spare  « . .72 

For  mortars,  one-eighth  spare  . . . .40 

Embraxwrt  Ehttitn. 

Half  the  number  of  guns  and  howitzers  . . . .33 

^are  paHt  ((f  carriegtt,  bic.  (5ee  * Armament  of  FortiJieatUmi*') 

Spare  parts  of  field  carriages,  as  for  field  batteries. 

Timber t and  other  Materials,  for  Repairs. 

Proportion  to  the  number  of  parts  that  enter  into  the  construction  of  the  car- 
riages : 

Axle  bodies  for  siege  carriages,  ^ii^th— breech  bolsters,  ^th — cheeks,  ^th — 
felloes,  ^th — spokes,  ^th — fork  saddles,  ^th — poles,  ^th — hounds,  — splintcr- 

bars,  ^th — double  trees,  -^th — square  timber  of  various  scantling — plank — wooden 
j»art  of  transporting  carriages;  of  each  ^th. 

Bar  iron  assorted,  80  tbs.  to  a piece,  8000  lbs. — steel,  5 lbs.  to  a piece,  500  lbs. — 
sheet  iron,  50  sheets — iron  wire,  tOOlbs. — sheet  tin,  100  sheets — nails  and  screws 
assort  eil. 
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^fachinf$  and  Rope4. 

Serpn  gj'ns,  with  Ucle,  complete — 34  lever-jacks — 14  jack-screws — 20  wheel- 
barrows, ^th  for  shells — 7 hand-harrows — balances  for  weighing — 10  spare  g>n 
falls — 75  double  prolongcs — 75  single  pmlonges-<-drag-ro{>es,  200 — tracc-ropcs,  300 
— men’s  harness,  50— small  ropes,  200  tha. — twine,  of  various  sizes,  50  lbs. 

TooU. 

Sets  of  carriage-makers’  and  blacksmiths'  tools — pioneen’  tools,  for  the  Artillery 
alone.  40  to  a piece,  say  4000;  of  which,  1600  spades,  270  shovels,  2000  mattocks, 
130  picks — spare  tool-handles,  Axes,  5 to  a piece,  500 — bill-hooks,  10  to  a piece, 

1000 — saws,  various  kinds,  200 — 10-ft.  rods,  2-ft.  rules,  masons’  levels,  100  of  each 
— paviours’  rammers,  200 — mauls,  200 — scythes,  8 — miuers’  tools — baskets. 


Laboratory  TooU  and  MateriaU. 
Two  sets  of  lalioratory  tools: 


Nitre,  pulverized  . . 

1500  tbs. 

Twine 

50  lbs. 

Sulphur,  pulverized  . 

100  „ 

Tarred  rope-yarn  . . 

200  „ 

Sulphiu*,  roll  . . . 

100  ,, 

Copper  wire  . . . 

10  „ 

Pilch 

150 

Brass  w ire  .... 

10  .. 

Rosin 

150 

Cotton  yarn  . . . 

25  „ 

Bees’  wax  .... 

50  „ 

(tiue 

10  .. 

Charcoal,  pulverized  . 

200 

Wrapping-paper  . . 

10  reams. 

Camphor  .... 

20  „ 

Tar 

20  barrels. 

Spirits  turjientine 

10  gallons. 

Mealed  powder  . . 

.300  tbs. 

Sperm  oU  . . . . 

5 « 

Quick  match  . . 

150  „ 

Linseed  oil  ...  . 2 „ 

Tow,  tarred  links,  fire-stone,  Ac.,  &r. 

Torches 

100  „ 

/nilmmen/$.  Boobs,  Sec. 

Two  theodolites,  or  other  instruments  fur  measuring  angles — 2 levels  and  staves — 
2 compasses — 4 surveying  chains — diagonal  scales — cases  of  mathematical  instru- 
ments— spy-glasses — tables  of  artillery  constructiou — tables  of  firing — logaritlimic 
tables — drawing-paper. 


MisesUaneous  Suppiies. 

Smiths'  coal,  20  tons — grease,  in  barrels— sand-l>ags,  500  to  each  piece  of  ord- 
nance — chevaux-de.frize — scaling  ladders — rani|»art  grates,  50 — tarpaulins,  various 
sizes,  100  — 2 grind-stones — lanthoms,  100 — sperm  candies,  150  lbs. — lamp-lighter’s 
torches — tinder-boxes,  &c. — canvass. 


ARMAMENT  OF  FORTIFICATIONK. 

Tl:c  kind  and  number  of  pieces  of  ordnance  required  for  the  annament  of  each  of 
the  fortifications  are  prescribed  by  the  Secretary  at  M’ar,  according  to  their  character 
and  extent. 

The  carriages,  ammunition,  implements,  equipments,  and  other  supplies,  for  a fort 
on  the  war  establishment,  may  be  proportioned  to  the  number  of  pieces  on  the  fol- 
lowing general  principles,  the  application  of  which  must,  however,  be  regulated  by  the 
importance  of  the  position,  and  by  the  peculiar  circumstances  of  each  case. 
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For  other  Land  Fronta, 

1 

and  fur  8<9-Coaat 

For  a Front  of  Attack. 

Batteries. 

! 

('arriafft$. 

1 

r Casemate  . . 

Onc-sixth 

One-cighth 

^ Barl>ette  . . 

‘t""  J Siege.  . . . 

“"■“‘P’’-  1 Fid.1 . . . . 

One-third 

One-sixth 

More  than  the 

One-third 

Une-sixih 

f nmnber  of  J 

One-third 

— 

j pieces. 

[^Mortar-beds  . 

One -fourth 

One-fourth 

J 

Trench  CarU  for  ulvanced  1 
works j 

1 to  20  pieces 

- 

Sling  carts 

1 to  25  „ 

1 to  25  pieces 

Tumbrils  or  ham!  carts  . . 

1 to  20  „ 

1 to  20  „ 

Caissons 

1 to  each  deld-piccc 

— 

Forges,  travelling  (besides  \ 
|>erinancnt  forges)  . . j 

r 1 to  30  pieces  1 
\ of  all  kinds  / 

- 

AmmunUion. 

For  eaeb  gun  and  sea- 1 
coast  howitzer  , . . J 

800  rounds 

250  rounds 

1 gr>p«  and 

For  each  carronadc  . . . 

100  „ 

100  „ 

„ siege  howitzer 

GOO  „ 

200  „ 

jibib  J 

„ 10-inch  mortar  . 

400  „ 

— 

,,  mortar  .... 

— 

200  „ 

For  8-inch  stone  mortar  1 
and  Coehom  . . . j 

600  „ 

— 

100  lbs.  of  stonfi  to  each  charge  of  a stone  mortar. 

Rampart  grenades,  300  to  a front  of  attack. 

For  each  piece  of  artillery  of  a battery  for  sorties,  400  rounds. 

(rtot/KW'cifr.— The  quantity  of  cannon  powder  may  be  calculated  on  the  following 
principles : 

For  each  charge  of  a gun,  4 of  the  weight  of  shot. 

y,  „ carronadc,  or  24-])Ounder  howitzer  2 tbs. 


II 

8-inch  siege  howitzer 

4 „ 

II 

II 

10-inch  sea-coast  do. 

. 12  „ 

II 

II 

8-inch  do.  do. 

8 „ 

1) 

1 0-inch  mortar  (light) 

. 7 111 

10-inch  do.  (heavy) 

. 15  „ 

Including 

8-inch  do.  a 

. 3„ 

■ the  charge  of 
the  shell. 

13-inch  do.  . 

1 30  „ 

II 

stone  mortar 

1 .. 

II 

Coehom  . • . . 

- i 1, 

To  spare, 

for  mining, 

firc-works,  and  waste,  <)^th 

of  the  whole, 

including  a pro- 

portion  of  mealed  powder  and  its  components,  pulverized. 

Fuzes,  i more  than  the  numl>er  of  shells. 

Tnl>cs,  I more  than  the  numlicr  of  rounds. 

Slow  match,  40  tbs.  to  a piece. 

Cannon  cartridge>paper,  I sheet  to  a round. 

Sabots,  wooden  bottoms  for  stone  mortars. 

Portfuvs,  1 to  15  rounds. 

Percussion  primers,  | more  than  the  number  of  rounds,  for  pieces  famished  with 
locks. 
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Smali  .imu. 

Mu5krtB 4 "I 

Musiketoous  . . . • 4 j More  tlian  the  niiin}>er  of  troniu  of  the 

. . . . . 4 r several  kinds,  supposed  to  be  fully 

Artillen'  and  Infantry’  swords  ^ I anucd  and  equipped. 

Cavalry  sabres  . . • j j 

Wall-pieces.  50  to  a front  of  attack,  or  a M>nt  exposed  to  escalade. 

Ammunition. — Musket  cartridge’s  for  each  man  -100 

Musketoon,  pistol,  and  rifle  cartridges  . . 100 

Cartridges  for  each  wall-piece  . . . 400 

Sparc  powder  for  small  arms,  of  the  w hole  quantity  required  for  the  carlridges ; 
cartriilgc-papcr  in  proportion. 

Flints,  1 to  10  rounds;  percussion  caps,  14  to  a round,  for  anus  with  percussion 
locks. 


Implemen/i  and  Equipments  f<ir  each  Gun. 


2 Rammers  — I spare. 
2 Sponges  — 1 spare. 

4 Worms. 

4 Ladles. 

2 Lintstocks  I spare. 
1 Portfire  stock. 

1 Pass  Ik>x. 

2 Dudge  barrels. 

1 Tuljc  pouch. 


1 Priming  horn. 

2 Tliumbstalls  — 1 s}>are. 

2 Priming  wires  — 1 spare. 
1 Gunner's  gimlet. 

1 llaussc,  or  tangent  scale. 

1 Vcnt-covcr,  or  lock -cover. 
1 Percussion  lock. 

1 Water  bucket. 


Fur  each  IlovfUzer. 

Tlic  same  as  for  a gun,  omitting  Pass  box,  and  adding  — 


1 Haversack. 

2 Fu7.c  setters. 

2 Fu/e  mallets. 

1 Fuze  extractor  to  6 pieces. 


1 Quadrant. 

1 Fuze  saw. 

1 Fuze  gimlet. 


For  each  Mortar. 


2 Sponges  and  rammers. 
5 Handspikes  — 4 shod. 
2 Lintstocks. 

1 Haversack. 

1 Tube  pouch- 

2 Priming  wires. 

1 Gunner’s  gimlet. 

I Quadrant. 

1 Plummet. 

2 Pointing  wires. 

2 Quoins. 

1 Tampion. 


2 Shell-hooks. 

1 Scraiwr. 

) Spatula. 

1 pair  Gunner's  sleeves. 

1 Sand-bag. 

2 Fuze  setters  *1 

2 Mallets  1 1 sjiare. 
2 Fuze  saws  J 
4 Fuze  extractora. 

1 Basket. 

1 Broom. 

1 Tarpaulin. 


The  implements  for  shells  are  not  required  for  the  stone  mortar. 

For  each  Casemate  Carriage  (including  the  Sjwire  Carriages). — 2 traversing  hand- 
spikes— 2 truck  handspikes — 1 quoin,  or  elex-ating  macliinc — 1 chocks,  2 spare — 
1 broom. 
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For  each  Borhette  Carriage. — 4 mansurriiig  handspikes,  2 spare — 1 tarpaulin  or 
other  cover — 1 plalfumi  and  2 maids ; if  the  platform  is  not  permanent. 

For  each  Siege  Carriage. — 4 handspikes,  2 spare — 2 mauls — 1 platform. 


Spare  Parts  for  Repair  of  Carriages. 

Projtortion  of  the  number  of  spare  parts  to  that  of  similar  ]>arts  nhich  belong  to 
the  carriages. 

Forks  for  traversing  vrhcels  of  barbette  carriages  ....  ji^th 
Pintles  for  siege  carriage  limhcrs  ....... 

Pintles  for  casemate  carriages ^th 

Linchpins ^th 

rfor  siege  carriages ^th 

Axletrecs  -j  for  l>arl>ettc  carriages ^th 

Lfor  casemate  carriages -^th 

Rollers  for  casemate  carriages ^th 

Bolster*plates  for  pintles  not  permanently  fixed  ....  ^th 

" for  siege  carriages -jtjth 

for  barbette  upper  carriages  (including  rollers)  . . g^tb 

for  casemate  carriages ^th 

for  barliettc  chassis  .......  i^th 

^ for  casemate  chassis ^th 

r sliouldcr j^th 

1 linch i^tb 

Poles  for  siege  carriage  limbers,  oiie>balf  ironed  ....  |th 

Eles'ating  screws  ..........  ith 

Double  trees  for  siege  carriages,  one*half  ironed  ....  jth 

Tongues  (iron)  for  casemate  carriages -^th 

Nuts,  assorted i>irth 


Wheels 


Axle-washers, 


Timber,  oiuf  other  Material,  for  Repairs. 

Cheeks,  stocks,  naves,  spokes,  felloes,  for  siege  carriages;  of  each  f^th — checks  of 
mortar-beds,  -j^th — handspikes,  4 to  a piece — tool-handles,  } — sets  of  timber  for 
barbette  carriages,  g^th — ditto  casemate,  ^th — iron,  assorted.  50fbg.  to  each  piece 
— nails  and  screws,  assorted,  100  to  each  piece — steel,  1 h>.  to  each  piece — sheet 
iron,  6 square  feet  to  each  piccc*^tin,  5 sheets  to  each  piece — spare  parts  for  small 
arms. 


Machines,  Ropes,  S(e. 

Gyns,  casemate  and  rampart,  as  may  be  required,  according  to  the  extent  of  the 
fort — ^jack-screws  — capstans — Icver-jacks — whecl-barrowi,  1 to  each  piece — hand- 
barrow,  for  shells,  ) to  each  mortar — sling  hand-barrow,  and  frame  hand-barrow 
with  legs,  1 to  each  gun  and  howitzer — platform  balance,  or  scales  and  weights — gyn 
falls,  |th  spare — double  prvlongeSf  2 to  each  gyn — drag-ropes — trace-ropes — small 
rope,  5 tbs.  to  a piece. 


Tools. 

Sets  of  carriage-makers',  smiths',  and  armourers’  tools— intrenching  and  miners' 
tools — ^ws — levels — paviours’  rammers — 10-ft.  rods — 2-ft.  rules:  the  number  of 
each  kind  to  lie  regulated  hy  the  particular  circumstances  of  each  case. 
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TWf  and  MateriaU  for  Firt-trorkt,  &*e. 

LalMratory  tools  and  mntmals,  according  to  the  extent  and  resources  of  the  fort : 
«ee  the  proportion  of  tlume  fur  a siege  (rain.  Fur  cacti  niglit  of  a siege,  or  for  each 
night  on  which  the  guns  will  probably  be  served,  hate  six  tarred  links  to  each  piece, 
mounted  on  the  ramparts  of  a front  of  attack,  or  of  a sca^coast  battery,  and  hve  hre- 
balls  fur  a front  of  attack ; six  carcasses  for  each  large  mortar  on  a front  of  attack. 

Signal  rockets,  torches,  fire-stone,  &c.,  according  to  circumstances. 

Inttrummt$,  Bookt,  Slalionery,  6(c., 

According  to  the  character  and  extent  of  the  fort. — See  ‘ Siege  Train.' 

MiMctUaneout  S\qtplit$, 

Timber,  plank,  and  boards — wood  for  sabots,  fascines,  gabions,  &c. — pickets— 
coal,  5 tons  to  a forge — grease— grind-stones — ramjiart  grates,  2 to  each  piece  on  the 
ramparts — sand-bags  for  the  lotteries  of  the  front  of  attack — lanthorn,  1 to  each  piece 
—candles — oil — fire-engine  and  buckets. 

Field-pUctt,  forming  a part  of  the  armament  of  a fortification,  should  be  provided 
with  their  caissons,  ammunition,  &c.,  as  for  service  in  the  field. 


EQUIPMENT,  MUSKET- BALL  CARTRIDGE. 

Cartridge  Equipment  is  important  to  esery  branch  of  the  anny,  as  re- 
ganls  an  adequate  snpply  and  mode  of  conveyance.  The  several  descriptions  of 
musket-ball  cartridge,  and  the  mode  of  packing  as  adopted  in  the  Lalmratory  at 
Woolwich,  is  explaine<l  in  the  Article  * Ammunition.' 

In  order  to  regulate  the  supply  and  mixle  of  conveyance,  and  describe  the  equip- 
ment, it  is  necessary  to  give  the  proportion  required  for  an  army  taking  the  field. 
The  Committee  of  Artillery  Officers  at  Woolwich  recommended  that  it  should  not  be 
less  than  five  times  the  quantity  carried  by  the  soldier,  Le.  supposing  the  army  to  be 
sixty  thousand,  00,000  x 60  x 5-t  18,000,000  ball  cartridges  necessary  for  six  months' 
active  operations.  This  quantity  conld  lie  only  supplied  in  certain  proportions,  ac- 
cording to  the  immediate  wants  of  the  army,  by  establishing  cntre|Hlts,  as  the  whole 
would  require  1000  waggons  and  about  3600  horses  for  small-arm  ammunition  alone. 

The  waggon  constructed  for  this  equipment  will  carry  20,000  rounds,  and  is  drawn 
by  four  horses : the  wheels  and  axles  arc  similar  to  the  Ammunition  Waggon,  and  it 
seems  well  adapted  for  the  conveyance  of  musket-ball  cartridges  in  any  country 
where  a field  battery  can  move. 

Die  supply  of  small-arm  ammunition  is  usually  afTonlcd  by  organir-ing  a certain 
number  of  waggons  into  equipments,  in  charge  of  detachments  of  Artillery ; one  equip- 
ment to  each  division  of  Infantry,  a small  proportion  to  Cavalry,  and  equipments  in 
reserve  in  the  following  proportions : 
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Table  of  MuKket^Batl  Cartridge  EguipmenU. 


Nature. 

Ctvaliy 

Diviatun 
for  wi.ooo 
ruuoda. 

Infantry 
Division 
for  340.000 
rounds. 

Reserve 
for  three 
Disitions 
carrying 
400,000 
rounds. 

Remarks. 

1 Waijijom. 

1 Mtuket.hall  . . . 

4 

12 

20 

Sec  Plate. 

1 Forge  

1 

1 

1 

Ordinary’  forge  waggon. 

' Store  

1 

> 

2 

3 

Flanders  waggon. 

Total  waggons  . . 

6 

15 

24 

Rugal  ArtiiUry. 

Captmn  ..... 

1 

Lieutenants  .... 

i 

2 

,3 

Snrgeon 

1 

1 

Staff  Serjeant  . . . 

1 

1 

Serjeants  .... 

i 

2 

3 

Corporals  .... 

1 

2 

3 

Bomliarrliers  . . . 

2 

4 

6 

Buglers  ..... 

1 

2 

2 

Gunners 

18 

36 

54 

Drivers 

12 

30 

48 

Farriers 

1 

1 

Shoeing  Smith . . . 

' 

2 

Total  ..... 

37 

84 

126 

Hortee. 

Draught 

24 

60 

96 

Saddle 

3 

6 

9 

D.ggiig' 

1 

4 

5 

Total  horses . . . 

28 

70 

110 

For  an  army  of  GO, 000  men,  there  will  tie  couacquentlT 
Two  Cavalry  equipments  1 
Six  Infantry  „ v 150  waggons,* 

Two  Kesene  „ J 

conveying  2,680,000  ball  cartridges,  or  about  |th  of  the  prujiortion  allotted  to  this 
army  at  the  commencement  of  a campaign.  As  this  supply  is  expended,  the  equip* 
menu  Bill  return  to  the  entrepot  to  be  replenished. 

The  supply  for  a siege  operation  is  afforded  usually  by  taking  the  waggons  of  the 
country  for  this  purpose. 

The  .\rtillery  Department  has  the  organization  and  charge  of  the  muskct-liall 
cartridge  equipments  to  an  army  moving  to  the  field,  hut  the  responsibility  of  the 
proportions  to  he  supplied  should  be  with  the  Adjutant*Generul's  De|>artnicnt,  B'hicb 
alone  is  acquainted  with  the  expenditure  and  wants  of  the  army:  this  has  lulhcrto 
liecn  thrown  on  the  Artillery.  It  would  appear  to  suffice,  if  these  last  kqit  the 
equipments  efficient,  and  the  requisite  supply  at  the  entrepots,  leaving  the  extent  of 
that  supply  to  lie  determined  by  the  proper  Department. 

A musket*ball  equipment,  eomposed  of  two^whcclcd  carts,  and  drawn  by  tBX) 
horses,  has  been  used,  and  this  equipment  supplied  the  British  army  at  Waterloo,  and 


* Including  forge  ud  store  waggoDi,  u above  detailed. 
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in  now  (1845)  lued  in  Ircl&ml,  and  seems  only  adapted  to  limited  operations,  in 
ailvancc. 

The  comparative  utility  of  two  and  four-wheeled  waggons  has  l>ecn  well  com- 
pared and  discussed,  and  apparently  dually  settled  in  favor  of  the  latter,  by  the 
Committee  of  Artillery  Othcers,  whose  opinions  arc  too  vahiahle,  on  this  and  all  other 
equiptuciii!>,  to  be  pa.s»cd  over,  and  arc  given  in  the  following  extract : 

**  ('onpeyaHce  qf  Small^Arm  AtHmtmilioH. — The  usual  means  of  conveying  small- 
arm  ammunition  in  the  British  Service  has  hitherto  lieeii  the  miisket-liall  cartridge 
cart,  holding  12,000  rounds,  drawn  by  two  horses:  during  the  Waterloo  campaign, 
however,  only  10,000  rounds  were  carritMl  in  the  cart,  as  that  quantity  vras  decmcfl  a 
suiHcient  load,  but  this,  in  mmiuun  slow  movements  even,  was  found  too  much  fur  a 
|*air  of  horses,  far  less  could  they  be  expected  therefore  to  move  at  an  accelerated  rate 
when  such  was  necessary. 

“ In  the  Peninsula,  when  it  was  an  object  to  take  forward  us  great  a quantity  of 
amniunitioo  as  |KN$siblc,  the  carts  carried  the  whole  12,000  rounds;  but  to  insure  its 
getting  on  there  was  a necessity  for  its  being  drawn  by  four  horses,  and  the  same 
would  have  l»cet)  necessary  in  Vrance,  on  account  of  (he  deepness  of  the  cross  roa^ls, 
had  the  cart  been  loaded  to  its  full  extent. 

“ From  the  above,  therefore,  it  appears  that  (he  present  iMll-cartridgc  cart,  with 
the  reduced  load,  is  too  much  fur  a |>air,  and  tlial  it  will  contain  too  little  ammuni- 
tion for  four  horses. 

“To  remedy  this  inconvenience,  therefore,  the  Committee  are  of  opinion  tluit  four- 
wheeled  carriagc-s  for  small-arm  ammunition  would  be  far  prt-fcrabic  to  carts,  and 
would  afford  the  power  of  a Iietter  application  of  physical  force  for  their  movements. 

“ The  Committee  have  to  shew,  that  although  in  their  arrangement  of  held 
equipment  the  small-arm  ammunition  Iiml>cr  waggons  are  pmposcfl  for  24,000  roumis, 
to  move  with  four  horses,  U is  not  without  having  adverted  to  the  increased  weight 
of  the  carriages  thus  loaded  beyond  the  ammunition  carriages,  which  would  render  a 
diminution  of  ammunition  neressar)'  in  the  event  of  a diOicult  country;  at  the  same 
time  it  is  deemed  advisable  that  the  waggon  should  be  able  to  contain  20,000  rounds, 
in  case  the  scene  of  operations  admitted  a facility  of  niov'ement.  There  would,  as 
ciraimstances  varied,  therefore,  l>e  the  power  of  regulating  the  movement  of  small- 
arm  ammunition  as  follows.  In  a good  country,  and  the  summer  season,  the  waggon 
might  move  with  20,000  rounds,  drawn  by  four  horses ; hut  in  a ditlicutt  country,  or  a 
procrastinated  campaign,  the  same  load  would  require  an  additional  |>air  of  horses, 
and  under  any  circumstances  the  service  might  be  continued  with  four  horses,  by  di- 
minishing (he  load  of  the  waggon  to  16,000  rounds,  which  its  construction  would 
admit  of  without  danger  of  injuring  the  ammunition. 

Another  consitlerable  advantiigc  would  be  obtained  also  by  the  waggon  Mng 
fitted  for  20,000  rounds:  it  would  afford  the  means  of  bringing  forward  the  grratosi 
possible  quantity  from  the  di'pOts,  and  also  moving  forward  a greater  proportion  to 
points  of  assembly  preparatory  to  battles,  or  supply  of  advanced  reserves,  and  which, 
in  many  instances,  would  admit  of  waggons  licing  sent  sooner  to  the  rear  for  more 
ammunition. 

“ It  may  be  argued  in  favor  of  two-wheeled  carriages,  that  they  would  he  more 
easy  to  conduct  up  great  stcci»s,  or  extricate  from  difficulties ; hut  reverting  to  the 
exi>oricnce  in  Portugal,  it  may  be  considered  as  quite  conclusive  that  a four-wheeled 
carriage,  fairly  horsed,  like  onr  ammunition  limiter  waggon,  can  be  conducted  over 
every  species  of  country  where  there  is  any  thing  like  a carriage-mad;  and,  on  the 
other  hand,  the  carriages  with  four  wheels  would  jiosscss  the  foHuwiug  iui|K>rtaut  ad- 
vantages over  those  with  two. 
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**  There  would  be  less  wear  stul  tear  of  horses  than  with  carta  when  all  work  in 
shafts,  and  consequently  fewer  spare  hoises  would  be  required  with  waggon  rescn'cs. 

“Carts  would  require  to  have  all  laj^,  or  what  is  termed  wheel  horses,  whereas  a 
mixed  description  of  horse  would  be  available  for  waggons  to  he  distributed  for  wheel 
and  leading,  as  U practised  with  batteries  of  artillery. 

“ Should  it  be  ^^quircd  to  detach  ammnnition  with  great  cxpe<lition  from  a wurgon 
reserve,  towards  any  given  point,  it  might  be  done  by  taking  the  leailing  horses  from 
half  the  waggons,  and  advancing  the  other  half  rapidly  with  six  horses,  or  by  unlim. 
bering  and  sending  the  lim)>er8  alone  with  four  horses ; and  this  is  an  advant^c  which 
carts  would  not  admit  of,  for  want  of  learling  harness.  The  horses  with  waggons 
would  he  more  ready  to  render  mutual  assistance  to  the  carriages  in  difficulty  than 
those  with  carts. 

“In  case  of  retreat  and  being  pressed  by  an  enemy,  should  the  horses  be  hard 
worked  and  the  roads  very  had,  considerable  casualties  would  naturally  be  the  conse> 
quence,  which  would  occasion  many  carts  being  lost  or  destroyed;  for  it  wonld  be 
impossible  for  a cart  to  proceed  with  one  horse,  though  a waggon  could  do  with 
three ; that  is  to  say,  if  a reserve  of  twelve  waggons  was  reduced  to  thirty-six  horses, 
it  would  still  continue  to  move  without  diminution  of  carriage,  whereas  a reserve  of 
twcnty.four  carts,  under  similar  circumstances,  would  be  obliged  to  abandon  six  carts ; 
besides,  in  the  time  of  march,  should  a horse  drop  in  a waggon,  it  would  be  easily 
extricated,  and  the  waggon  move  on,  whilst,  by  the  same  thing  occurring  with  a cart, 
if  a spare  horse  was  not  at  hand,  the  movement  of  the  column  would  be  either  inter- 
rupted, or  the  cart  thrown  out  of  the  road.” 

Note. — By  a recent  arrangement  in  the  French  Service,  the  musket-ball  ammuni- 
tion equipments  are  associated  with  the  field  batteries  attached  to  divisions  of 
Infantry. 


ESCALADE.* 

This  Article  will  comprehend  three  subjects. 

1.  The  Means  of  effecting  this  operation,  i.  e.  the  Sealing  Ladder. 

2.  The  iVrrangcment  before  escalading  works. 

3.  The  Execution. 


1.  There  are  two  Jtitidt  qf  Scalinff  Ladder,  those  in  lengths,  provided  by  Govern- 
ment with  other  Engineer  stores,  which  have  never  yet  been  used,— and  those  of  an 
impromptu  kind,  made  for  the  occasion : the  first  description  (used  in  the  School  of 
Instruction  of  Chatham)  conusts  of  ladders  about  12  feet  in  length,  which  fit  into 
one  another,  so  that  each  joint  will  give  an  effective  length  of  10  feet:  they  are 
made  tapering,  as  explained  in  the  annexed  figures. 

Rg- 1. 
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Fig.  2. 


aid«  Sj"  deq>  by  i"  thick. — Vellow  pine. 
a.  Iron  runf  of  J"  round  iron. 

h.  Broad  woi.<ten  rung : this  and  all  except  a are  of  oak. 

e.  Iron  bands  rcceiriag  the  cdcU  of  the  next  ladder  «'hco  fitted  M in  fig.  I . 

d.  I^hing.bolea. 

Weight  about  SO  K)«. 

One  length  uf  Major-General  Puley’s  latlder  consists  of  two  of  the  above  joints 
ami  a half  joint  or  short  ladder  7'  G"  in  length,  with  the  same  widths  at  top  ami 
liottom,  as  given  in  Gg.  2. 

The  sides  of  the  ladder  to  be  of  gnotl  yellow*  pine;  all  the  rungs  of  oak  except  a, 
which  is  of  bolt  iron.  The  clasps  b to  Ijc  of  2^"  x |"  flat  iron. 

The  old  regular  pattern  ladders,  previous  to  the  Peninsular  M'ar,  were  in  lengths  of 
6 feet,  very  heavy,  and  when  five  or  six  were  put  together  they  broke  down  with  their 
own  weight:  those  used  at  Chatham  arc  found  to  answer,  and  arc  extremely  service- 
able in  practice,  aAer  having  l>ecn  brought  to  the  most  itcrfect  state  by  various  trials 
by  Major-General  Pasley,  at  Chatham ; they  will  likewise  be  found  very  convenient 
in  the  trans))ort. 

Tlie  second  description  of  ladder  in  one  length,  such  as  those  by  which  the  escalade 
at  Badajos  and  other  places  was  effected,  arc  made  of  tight  but  strong  wood;  those 
in  common  use  in  building  are  of  one  spar  sawn  in  two,  wooden  rungs,  with  iron  rods 
under  them,  at  about  every  10  feet  apart,  and  are  easily  made  by  any  carjicntcr  when 
suitable  timber  can  be  had:  Upher  poles  arc  most  esteemed  in  England.  In  the 
caraiMiign  in  AtTghanistan  the  bamlioo  was  used,  according  to  Lieut.  Purand.*  In 
experiments  made  at  Chatham  it  was,  however,  found  that  these  cancs  could  not  l>e 
l)ore<l  without  weakening  them  too  much ; the  ladder,  therefore,  consisted  of  the  two 
side  pieces,  and  of  nings  lashed  across  instead  of  passing  through  them. 

These  laildcrs  in  one  length  arc  extremely  difficult  of  carriage,  for  which  reason 
waggons  are  constructed  on  puqmsc;  and  in  mountain  and  had  roads,  owing  to  the 
great  length  of  the  ladder,  they  are  unfit  for  transport.  However,  as  they  may  be 
required  again  under  similar  circumstances,  an  account  of  them  is  here  given. 

2.  Thf  /irranffement  for  an  Etcaladc. — The  arrangement  for  the  transport  of  the 
Udder  is  a previous  question,  depending  upon  the  description  used,  and  la  more  ap- 
propriately considered  under  the  head  of  * Equipment.*  It  is  presumed  that  they  arc 
carried  to  the  spot  by  the  Engineer  Department,  when  the  party  iutended  for  the 
escalade  is  to  meet,  unseen,  and  under  cover  if  |K»ssihle,  600  or  700  yards  from  work 
to  l)c  attacked.  It  is  necessary,  in  onler  to  l>e  clear,  to  imagine  the  opt'ration  to  he 
I>erfonncd  either  by  ladders  in  lengths  or  ladders  entire:  for  the  flnit,  the  arrange- 
ments taught  at  Chatham  will  be  the  data;  and  for  the  latter,  those  proj>oscd  by 
Major  Jebb,  in  his  * Practical  Treatise.* 

Ladders  in  lengths. — It  will  be  found  convenient  to  fix  them  in  double  leuglhs,  and 
single,  altcruatcly,  as  U U not  [Kissible  to  imagine  any  work  to  l>c  escalaile<l  less  than 
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10  feet  in  height:  the  double  lengths  arc  made  fut  with  the  lashing  usually  6xcd  to 
the  ladders,  so  that  in  lowering  them  down  to  descend  a counterscaq)  they  will  not 
separate ; they  will  be,  therefore,  spread  on  the  ground,  as  explained  below,  in  alter- 
nate double  and  single  ladders,  in  reference  to  the  work  to  be  escaladed,  and  in  rows, 
as  may  be  best  suited  to  the  place  of  deposit,  with  the  broad  end  to  the  front,  at  i or 
b feet  apart. 


Fig.  3. 


There  will  be  required,  therefore,  two  men  to  each  length. 

Ladder*  entire  will  be  arranged  at  4 or  5 feet  apart,  and  will  require  six  men  to 
each  ladder  to  carry  them  to  the  escalade : diagrams  4 to  9 will  serve  to  explain  the 
arrangement  on  the  ground. 

3.  The  Arrangemente  for  the  £rectt/ton  rf  an  Etenlade. — The  attack  of  works  by 
escalade  may  be  conceived  tbe  reverse  of  other  assaults,  l>eing  performed  in  o{)en 
order  instead  of  close  when  approaclung  the  place  (for  the  general  ofierations  of  an 
assault,  see  Article  *.\ssault’  of  the  Aide-Memoire):  for  the  special  operation  the 
following  suggestions  are  given,  observing  that  it  is  immaterial  whether  there  is  a 
counterscarp  or  not,  except  that  a greater  number  of  ladders  are  required,  and  tbe 
operation  will  he  described  with  Laddere  in  length*,  or  with  Ladder*  entire.  Sup- 
posing in  the  former  the  number  of  10-feet  joints  available  to  be  180,  and  in  the  latter 
(entire)  60 ; the  assaulting  party  will  be  supposed  to  consist,  in  both  cases,  of  400 
men,  with  a supporting  party  of  the  same  strength ; the  height  of  tlic  escarps  having 
been  ascertained  pretty  accurately:*  observing  that  if  there  is  a counterscarp,  the 
ladders  must  l>e  left  there  until  the  assault  is  over,  which  is  sometimes  omitted  in 
instructions  given,  and  which  prevents  the  sup}K)rt  following,  and  also  renders  a re- 
treat impracticable.  In  all  cases  when  there  is  a counterscarp,  or  that  it  is  not 
very  low,  one-third  of  tbe  laiiders  should  remain  there,  and  consequently  an  adequate 
provision  thought  of:  hence  it  will  t>e  seen  that  the  ladders  in  lengths  are  most  con- 
venient, as  there  will  he  no  waste  of  material,  which  must  be  the  case  when  they  are 
entire,  of  30  feet  long,  appearing  an  unnecessary  height  above  the  counterscarp,  w liich 
would  be  the  case  were  the  ditch  only  12  feet  deep:  leaving,  therefore,  a proportion 
of  single  ladders  on  a counterscarp,  the  party  with  the  double  ones  will  fix  them  on 
the  escarp,  raising  them  from  below,  if  nut  of  sutheient  height,  to  hx  one  or  more 
lengths  as  limy  be  \ 


* By  tbe  Kof^eer  preparstory  to  tbe  ncalsule. 
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10  to  18  feci  reqtuiing  2 lengths, 

18  to  28  „ 3 

28  to  35  „ „ 4 

but  if  pofsible  the  Udilcr  should  over-reach  the  height  of  the  escarp  3 feet,  to  assist 
to  get  a foot  on  the  rampart  or  wall. 

Enealcde  by  Laddert  m Ungtha. — These  are  now  supposed  to  he  arranged  on 
the  ground.  The  attacking  party  will  be  divide<l  into — one-half  as  the  covering 
party,  to  extend  themselves  with  their  ItcUies  on  the  ground,  on  the  crest  of  the 
glacis,  to  keep  under  the  fire  as  much  as  possible, — the  other  half  to  Ije  formed  into 
sections  of  five,  with  arms  and  accoutrements,  but  the  slings  slacked.  Reverting  to 
fig.  3,  each  party  of  five  will  move  between  the  alteniatc  short  and  long  lengths,  con- 
sisting of  60  of  two  lengths,  and  60  of  one  length,  three  men  taking  the  long  one,  and  two 
the  other,  on  their  right  shoulders,  having  previously  slung  the  musket  (liayouct  unfixed) 
over  their  left.  On  the  word  ‘forward*  the  party  will  move  onwani,  preceded  by 
the  Engineers,  assisted  by  a detachment  of  Sappers,  provided  with  axes  and  crow- 
bars, to  the  point  of  attack,  between  the  files  of  the  covering  party.  On  reaching  the 
tacarp  (the  descent  into  the  ditch  being  explained  and  provided  for  if  there  is  a cotm- 
tersearp)  the  thre^  with  the  double  ladder  will  rear  it  by  planting  the  butt  end  firmly 
on  the  ground ; and  conceiving,  by  way  of  example,  the  eacarp  or  exterior  revetment 
to  be  alrave  18  feet  in  height,  the  third  lailder  will  be  used  by  rmsing  the  double  one 
and  fixing  the  other  l>clow : this  method  will  not  be  difiicult,  by  extending  the  bottom 
of  the  first  as  far  as  possible  from  the  wall,  end  then  hoisting  up  all  three : an  esca- 
lade above  25  or  28  feet  is  rarely  practicable  except  by  sur|)risc.*  When  the  ladders 
are  thus  raised,  the  men  will  fix  bayonets,  carrying  their  muskets  slung  on  their  left 
arms,  for  the  purpose  of  having  a good  hold  of  the  ladder  until  near  the  top:  those 
who  precede  should  be  provided  with  a sap-hook,  to  secure  a good  footiug  on  the 
parapet,  and  the  sap-hook  is  not  a bad  weapon  if  a personal  encounter  does  occur : 
thus  fixed,  the  advanced  men  of  each  ladder  can  give  great  assistance  to  those  who 
follow. 

TKa  Eaealade  by  Laddera  mtire. — This  operation  being  preceded  by  the  ladders 
being  arranged  similar  to  what  is  described  in  figs.  4 to  9, — the  attacking  party,  as 
before,  dividetl  into  two,  one-half  the  covering  party, — the  other  will  be  divided  into 
sections  of  six,  and  move  between  the  spaces  of  the  sixty  long  or  entire  ladders,  of 
about  30  feet  in  length; — when  so  posted,  on  the  word  ‘forward/  with  the  arms 
slung,  they  will  proceed  to  the  attack : if  there  is  a counterscarp,  the  whole  of  the 
ladders  will  be  placed  to  descend,  and  when  in  the  ditch  two-thirds  or  forty  will  be 
carried  forward  butt  on,  according  to  Major  Jebb  (in  figs.  9 to  12),  and  raised 
against  the  escarp  or  exterior  revetment,  bayonets  now  fixed,  and  the  escalade  at- 
tempted,  as  l>efure  explained,  the  leading  men  of  each  ladder  being  prorided  with  a 
sap-hook.  It  will  be  seen  with  these  long  ladders,  that  there  is  much  difficulty  in 
turning  them  over,  particularly  under  fire,  as  they  must  be  spread  over  very  much  of 
the  breadth  of  the  ditch.f  But  all  escalades,  to  be  successful,  must  be  a sort  of  lur- 


* Vauhan  conridrred  FVeneb,  ar  SS  feet  4 inehet  EnglUh.  to  be  beyond  escalade, 

t " All  the  lulders  naed  thU  oi^ht  ] were  the  ordinary  laddera  of  the  EnRllah  mcebaoica,  and  were 
made  duiiny  the  course  of  the  aiege.  There  were  twelve  aupplied  for  this  eaealadc,  and  the  aame 
number  for  General  I,eith’a.  They  were  called  SO.feet  laddera,  but  aoine  of  the  longest  measured 
as  feet,  and  three  or  four  not  more  than  S8  feet. 

*'  The  experience  of  all  the  esealadea  in  the  Peninsula  leads  to  the  belief  that  such  deamption  of 
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prUc,  as  a^inst  a garrison  taken  unawares,  or  otherwise  occupied  in  a real  or  a false 
attack : they  should  be  apparently  desultory,  and  at  various  places,  and  moreover  well 
supported  by  a reserve. 

This  operation  U given  by  Major  Jebb  in  fuller  detail,  as  follows : 

We  have  three  companies  in  line,  and  we  wish  to  carry  the  ladders  forward,  so 
that  the  front  rank  of  the  centre  company  shall  be  placed  in  a position  to  ascend  the 
ladders  first,  and  afterwards  to  stand  at  the  bead  of  a double  column  of  subdivisions 
formed  upon  it,>~we  will  say  20  yards  in  front  of  where  the  ladders  are  placed.  Tlic 
ladders  arc  sup{>osed  to  be  laid  out  all  ready  on  the  ground,  in  front  of  the  line,  fig.  4. 
The  cautions  and  words  of  command  might  be  as  follows. 


*'  Form  quarter  dlstancel 

columu.  in  rear  of  the  two  > According  to  regulation, 
centre  subdivisions.  Seefig.S.J 


“ By  files  extend  from  the’ 
centre  and  cover  the  ladders. 

“ Outwards  face— or  Out- 
wards close — Quick  march. 


The  corresponding  files  of  the  3 suMivisions  would 
halt  and  cover  the  ladders  in  succession ; the  ladders 
and  files  having  liecn  previously  numbered  from 
centre  to  flanks. 


Fig.  4. 


Fig.  6. 


ladder  U the  best  that  csd  be  used.  The  ^reate«t  diflieultjr  experienced  wax  to  hrind  such  unwieldy 
msehinra  to  the  spot ; but  once  there,  they  were  raised  readily  enoujrh,  when  not  seriously  opposed, 
**  Had  the  jointed  scaiin{t  ladders,  supplied  as  an  Engineer  store,*  been  sufficiently  strong  for  the 
purposes  of  an  escalade,  they  ouuld  not  bare  been  put  together  under  the  Are  and  missiles  poured 
down  on  the  atsoilatUs  from  the  pan{>et  ou  these  occasions ; and  should  any  more  perfect  jointed 
ladders  be  sobstitutcil,  it  aill  always  be  found  necessary  to  put  them  U^lber  before  the  garrison 
disrorer  the  party. 

" These  unwieldy  lodden  travelled  on  cars  many  marches  with  the  army,  but  they  are  so  readily 


* The  old  pattern  alluded  to  in  the  begianiog  of  this  Article,  not  those  of  Major-General  Paoley. 
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**  The  files  would  then  he  in  the  position  shewn  in  fig.  6,  and  the  rear  rank  men  would 
merely  have  to  step  up  into  the  same  alignment  as  the  front  rank,  instead  of  covering 


Fig.  7. 
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them  (as  shewn  in  fig.  7),  and  then  being  moved  forward  and  filed  between  the  lad- 
ders  (fig.  8),  they  would  be  ready  to  advance  with  them  in  line ; and  by  presenriog 


Fig.  8. 


the  order  in  which  they  then  stowl,  or  something  like  it,  in  ascending  out  of  the  ditch, 
they  would  be  In  their  places  for  re«fotiniog  the  double  column  again,  in  the  situation 
rcquire<L 

**  It  may  l>e  said,  this  is  all  very  fine  and  regular,  but  how  is  such  order  to  be  pre* 
served  under  a heav^  and  destructive  fire.’  We  answer ,-~>the  greater  the  probability 
of  confusion,  the  greater  is  the  necessity  of  taking  evciy  possible  preeaution  to  lessen 
the  chance  of  it,  and  obviate  its  effects.  It  is  not  pretende<I  that  to  the  heat  of  action 
men  could  exactly  keep  their  places, — the  impetuosity  and  keenness  of  the  many,  and 
the  caution  of  the  few,  would  of  itself  prevent  it, — but  every  man  would  be  in  his 
riffht  place,  when  at  the  bottom  of  the  ditch,  for  securing  this  formation ; and  they 
could  not  well  be  much  out  of  it,  in  a compact  column  of  three  companies, — formed 
within  so  limited  a distance  to  their  front. 

“This  explanatory  digression  being  ended,  wc  must  revert  to  where  it  commenced, 
and  suppose  the  two  bnes  of  ladders  are  laid  out,  and  that  the  men  disiwsetl  on  the 
almve  system  are  in  readiness  to  take  them  up.  The  most  convenient  way  of  canying 
ladders  is  on  the  shoulder  (fig.  9);  when  therefore  they  were  thus  raised,  the  line 


msd«  when  required,  that  it  can  seldom  be  worth  the  trouble  of  remoring  them  from  place  to  place. 
Their  weight  and  strength  were  eozttidercd  great  advantages  when  once  raised,  as  there  were  many 
hard  itruggles  between  those  above  to  throw  over,  and  those  below  to  support  tlte  ladders,  which 
would  have  broken  leu  solid  machines. 

'*  It  is  believed,  that  the  honour  of  nusing  and  forcing  up  the  first  ladder,  on  this  oecaaion, 
wttachfs  to  Lwut..Coloael  Ridge,  in  command  of  the  5th  regiment,  who  met  lus  fiitc  on  the  caitlc 
«raU.''*>’/oMc'*  ‘ 5wges.'  S),  third  tdition. 
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tvoulil  be  in  rcadineu  to  advance,  and  in  as  close  order  as  is  practicable,  which  H maj 
be  observed,  en  pagiant,  is  a {toint  to  he  attended  to. 

**  The  tiring  p&rty  would  precede  the  ladders,  and  act  according  to  circumstances,  the 
object  being  to  keep  down  the  fire  from  the  parapets  or  embrasures, — to  prevent  the 
enemy  shewing  himself,  or  making  any  attempt  to  throw  the  ladders  l>ack, — or  in  any 
way  to  arrogate  to  himself  the  right  of  assuming  the  offensive,  outside  the  parapet: 
any  such  attempt  should  In:  regardctl  as  a decided  case  of  trespass,  and  should  he  dealt 
with  accordingly. 

*'The  leading  division,  on  arriving  at  the  s}wt,  would  lower  the  ladders  into  the 
ditch  (fig.  10),  and  the  men  would  immediately  descend,  and  when  they  were  all  down 


Fig.  10. 


would  instantly  sluft  them  over  to  the  op|K>site  side,  planting  the  foot  of  each  ladder 
against  the  bottom  of  the  scaq>,  and  then  turning  the  top  over  (fig.  11),  tliefoot  being 

Fig.  11. 


aflerward.s  dragged  away  from  the  wall  almut  one  pace,  to  give  it  a tittle  inclination ; 
but  the  less  it  has  the  better,  for  the  more  upright,  the  stronger  it  will  be ; and  it  is 
also  easier  for  the  men  to  ascend  than  w hen  there  is  much  slope.  The  moment  the 
first  division  of  ladders  were  out  of  the  way,  the  second  would  be  lowered  into  the 
place  from  which  they  had  been  removed  (fig.  11),  and  the  men  carrving  them  would 
in  like  manner  descend ; but  those  ladders  would  not  l)e  shifted  across  the  ditch,  but 
left  where  they  were  first  lowered,  and  thus  a complete  communication  wouhl  he  es« 
tahlished,  by  which  the  reiiuundcr  of  the  storming  ]»arty,  and  the  support,  could  follow 
in  close  succession. 

**  With  a still  more  scanty  supply  of  ladders,  or  with  greater  means  of  resistance  to 
be  overcome, — in  fact  where  it  would  l>e  very  deiurablc  to  have  the  vrhoie  of  the  dis* 
posable  ladders  reared  against  the  scarp  for  making  the  attack, — we  mast  not  be 
deterred  from  the  attempt  by  apparent  difilcuUics.  Send  them  all  on  in  one  line  if 
it  mtut  he  so,  carried  by  six  men.  l^t  another  division  of  men  descend  before  they 
are  shifted  across  the  ditch,  and  let  the  sup{>ort  jump  down  upon  bags  of  hay,  as  they 
did  at  Uadiyos ! Throwing  a force  into  confusion,  and  letting  men  roll  one  over  the 
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otheft  wilt  si^ify  nothing  in  >n  Mralirfr,  in  comparison  of  the  evil  effects  which  re- 
sult from  breaking  the  ranks  of  a dose  column  on  the  eve  of  nishing  forward  to 
assault  a breach ; that  is  to  be  avoided  by  cveiy  possible  means.  Uut  with  respect 
to  an  escalade,  there  will  always  Iw  delay  at  the  foot  of  the  lailders;  and  if  men  get 
there  at  the  time  there  is  room  for  them  to  ascend,  it  is  quite  sufHdent,  and  wc  need 
not  be  too  particular  as  to  their  coming  up  in  very  regular  order.” 

When  au  enterprise  of  this  nature  is  contemplated,  in  moat  cases  it  is  possible  to 
practise  the  Sappers  and  men  of  the  several  regiments  in  escalading,  and  thus  render 
the  operation  easy,  or  at  least  one  without  confusion ; and  as  the  material,  i,  e.  either 
the  long  or  short  ladder,  must  have  been  provided,  the  instruction  might  be  given 
with  little  trouble. 

This  Article  wdl  be  concluded  by  the  following  from  Jones’s  * Sieges,’  rightly 
quoted  by  Mqjor  Jebb  as  a brilliant  example  of  daring  and  successful  enterprise. 

DESCBIPTIOy  OF  THE  WORKS. 

**The  works  at  that  place  (Almaraz)  had  l)ecn  constructed  with  great  expense  and 
labour,  by  the  French,  under  the  view  of  scettring  theU’  communication  across  the 
Tagus,  on  both  banks.  On  the  right  of  the  river  they  consisted  of  a redoubt  for  iOO 
men,  on  a very  respectable  profile,  called  Port  Ragusa,  with  a masonry  tower  in  the 
interior  25  feet  high,  having  two  rows  of  loopholes  for  musketry. 

**  Tills  work  being  situated  so  far  from  the  bank  of  the  river  as  to  admit  of  the 
possibility  of  an  attempt  licing  made  in  the  night  to  destroy  the  bridge  in  its  rear,  a 
fl^he  had  been  constnictcd  on  the  river  bank,  which  also  served  to  flank  Port 
Ragusa. 

On  the  left  hank,  a well-flanked  tctc-<le-pont,  revetted  with  masonry  on  a good 
profile,  secured  the  bridge;  and  as  the  ground  rose  immediately  from  the  river  to 
some  heights  which  commanded  the  tete-de-pont  at  a short  distance,  a redoubt  for 
4.50  men  hatl  been  constructed  on  their  summit.  This  work,  called  Fort  Napoleon, 
had  a retrenchment  across  its  rear,  supported  by  a loopholed  tower  in  ita  centre, 
25  feet  iu  height. 

RKCONXOISSAN'CE. 

18/A  lUay. — Tliis  morning.  Lieutenant  Wright,  of  the  Engineers,  was  sent  out  to 
gain  all  the  information  pouihle  respectiug  the  works,  and  the  ground  around  them ; 
wliilst  the  Artillery  Officers  should  renew  their  search  for  an  opening  to  get  their  guns 
forward.  Tlie  result  of  these  examinations  taking  away  all  hope  of  forcing  the  Pass 
of  Miravete,  or  of  finding  any  other  passage  over  the  ridge  practicable  for  artillery, 
the  enterprise  must  have  been  abandoned,  without  some  extraonlinary  dedsinti  on 
the  part  of  its  Commander.  Happily  that  was  not  wanting,  as  will  be  seen  below. 

M0VBMBXT8  OF  THE  K8CALADE. 

At  9 p.  M.  the  troops  began  to  descend  the  Sierra,  and  the  head  of  the  column 
arrived  in  the  vicinity  of  Fort  Napoleon  at  daybreak;  but  from  (he  difficulties  of  the 
road,  although  the  distance  from  La  Cueva  did  not  cxcecfl  fire  or  six  miles,  a consi- 
derable {leriod  elapsed  before  the  rear  closed  up.  Luckily,  however,  some  intervening 
hills  admitted  of  the  head  of  the  column  being  kept  concealed  from  the  garrison,  at 
about  800  yards  distant ; and  the  troops  remained  undiscovered  till  completely  formed. 
Soon  after  daylight,  as  had  been  concerted,  under  the  expectation  that  it  would  he 
almost  a simultaneous  effort  with  the  escalade  of  the  forts.  General  Chownc  made  a 
false  attack  upon  Miravete,  and  the  2 l-pounder  howitzers  commenced  a distant  fire 
of  round  shot  and  spherical  case  against  the  castle.  Tliis  firing  naturally  attracted 
the  attention  of  the  garrison  of  Fort  Na(>oloon,  and  put  them  on  the  alert.  They 
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mounted  on  the  parapet,  and  watched  with  eameti  curioaity  the  defensive  efibrta  of 
their  comrades  in  Miravete,  but  did  not  seem  to  have  the  slightest  suspicion  of  the 
blow  about  to  be  struck  against  themselves. 

*'  About  8 A.  M.  the  rear  of  the  descending  column  having  closed  up,  the  5()th  regi> 
ment,  and  one  wing  of  the  71st,  moved  forward  to  the  assault  of  Port  Napoleon, 
regardless  of  a brisk  fire  that  opened  on  them,  as  soon  as  discovered.  They  descended 
into  the  ditch  of  the  outer  work,  at  three  points,  and  immediately  reared  the  ladders ; 
but  from  the  great  breadth  of  the  berm  the  ladders  could  not  be  made  to  rest  against 
the  parapet.  Bach  party,  however,  withont  being  dismayed  or  confused,  immediately 
ascended  to  the  berm,  and  took  footing  upon  it  *,  then  drew  up  the  ladders,  hied  them 
on  the  berm  as  a second  operation,  and  almost  simultaneously  mounted  the  parapet, 
against  a vigorous  resistance. 

'*  As  soon  as  fifteen  or  twenty  men  were  on  the  top  of  the  parapet,  the  defenders  of 
the  exterior  line  gave  way,  and  made  for  the  communication  to  the  retrenchment. 
Tliis  was  by  a narrow  door-way,  through  a small  building  covered  by  the  parapet  of 
the  outer  line,  from  which  a narrow  bridge  led  to  the  inner  defence,  and  seemed  to 
render  it  secure ; but  the  assailants  followed  the  garrison  so  quickly,  that  they  entered 
the  door-way  together,  and  a shan)  but  momentary  contest  took  place,  in  which  the 
French  commandant  was  wounded  and  ma<le  prisoner.  Overpowering  numlicrs  uf  the 
troops  having  now  escaladcd  the  fort,  the  garrison  abandoned  the  retrenchment  and 
the  tower,  and  fled  in  the  greatest  confusion  to  the  tete-de-pont,  the  assailants  pur- 
suing them  so  closely,  that  both  parties  pushed  together  into  that  work,  when  all 
resistance  ceased. 

“ The  flying  enemy  crowded  on  the  bridge  to  escape  across  the  river,  but  those  first 
over  cut  away  three  of  the  boats,  in  consequence  of  which  a number  of  men  and  offi- 
cers leaped  into  the  river  and  were  drowned,  and  the  remainder,  above  250,  were  made 
prisoners. 

**  The  garrison  of  Fort  Ragusa,  seeing  what  had  happened,  opened  a fire  of  artillery 
against  Fort  Napoleon,  but  Lieut.  Love  most  promptly  turned  the  guns  of  Napoleon 
against  Ragusa,  and  after  he  had  fired  a few  rounds,  the  French  garrison  evacuated 
the  fort,  made  a hasty  formation  at  the  foot  of  the  glacis,  and  then  marched  off  to- 
wards Naval  Moral. 

*•  The  reduction  of  these  formidable  works  was  thus  effected  by  means  of  the  mus- 
ket and  bayonet  alone,  and  with  the  loss  of  only  2 officers  and  31  men  killed,  and  13 
officers  and  131  men  wounded.'* 


**This  is  a history*  of  what  has  been  done  with  a scanty  supply  of  ladders;  when, 
therefore,  we  have  ‘ impossible  things ' of  this  sort  to  accomplish,  let  us  recollect  what 
Hill  did  at  Almaraz, — Picton  and  Kempt  at  the  castle  of  Badajos, — Leith  and  Walker 
at  the  Bastion  St.  Vincente." 


Fig.  12. 
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I'ufr  Note  1. 


r.xcr. 

riMa,*  Part  iv. 
}»rc.  3. 


EVOLUTIONS  OF  INFANTRY.* 

**  Troopt  »r«  Uuitht  to  eiecuce  evrr;  mortmcnt  that  eao  be  required  of  them : the 
appltealioQ  of  tbeae  luoTemeDta  can  oitij  be  delcrmioed  on  the  »pot,  aceonliii|t  to  the 
nature  of  the  rountr}',  and  the  •tmi^tb  and  diipoaltioiu  of  the  enem;.“— Piehf  KJrer- 
rife  and  Eroiuiions  of  Me  Artnsf,  Part  iv.  Sec.  8. 


The  ultimate  object  of  tactical  organuation  and  movemenU  may  be  defined  to  be 
the  /</rmotioH  qf  the  tme  qf  battle  by  the  tkorte$t  poenble  methodM  m any  yicen 
direction  and  pntition. 

Id  invntigating  the  methods  by  which  this  object  is  attained,  it  will  be  expedient, 
for  the  purpose  of  simplifying  the  inquiry,  and  of  more  clearly  elucidating  the  prin* 
ciplcs  involved  in  it,  to  consider  the  tactical  constitution  of  infantry  in  the  abstract ; 
to  view  it  merely  as  a means  for  efiferting  the  movements  of  masses  of  men,  with- 
out any  reference  to  the  application  of  these  movements  to  the  circumstances  of  war. 

No  reference  will,  therefore,  be  made  to  the  objects  which  particular  movements 
are  calculated  to  efifect,  nor  will  any  allusion  lie  made  to  the  combination  of  the 
action  of  infantrv*  with  that  of  cavalry  and  artillery. 

The  Tactical  Constitution  of  Infantry  involves  three  considerations — riz.,  its 
Formation,  Compoeition,  and  EeohitionM. 

The  points,  then,  to  be  considered  are. 

First.  What  is  the  primary  formation,  or  order,  most  suitable  for  infantry. 

Second.  What  is  the  composition  best  adapted  for  effecting  the  movement  of 
masses  developed  acconling  to  tliis  formation. 

Tliird.  What  evolutions  are  necessary  for  effecting  changes  in  the  order,  position, 
and  direction  of  the  primary  formation. 

rORMATIONS. 

“ Mali  laquelle  sere  Tordonnance  primitive  et  liabituelle  ? L'ordonnance  de  feu,  ou 
cede  dc  choc  ? 

“ C’est  une  question  qui  merite  d'etre  dUcutde  avec  quclques  details,  et  examine 
avec  I'attention  la  plus  rofi^hie ; j’ignore  Tart  d’etre  clair  pour  qui  ne  veut  pas  etre 
attentif. 

**  la  multiplicitc  de  rartilloric,  la  science  du  choix  des  postes,  cede  des  rctrenche- 
mens  ont  rendu  aujourd’hui  leg  actions  de  choc  infiniinent  rarcs;  dose  cedes  de  feu 
^tant  plus  communes,  e'est  une  raison  de  plus  pour  que  rordonnance  propre  au  feu 
soil  rordonnance  primitive  et  habituelle.*' — Gmbert,  Enai  GMral  de  Tactique.  7ac- 
tique  de  C In/anterie,  chap.  i. 

When  a mass  of  men  encounters  an  opposing  force,  it  should  l)c  so  arrayed  that 
the  efforts  of  every  individual  may  be  available  for  the  destruction  of  the  enemy,  and 
that  these  efforts  may  be  as  much  concentrated  as  possible. 

It  follows,  therefore,  that  the  order  in  which  a body  of  troops  should  be  formed 
ought  to  be  determiued  by  a consideration  of  tbc  nature  of  the  arms  and  modes  of 
offence  used  in  the  existing  system  of  warfare. 

In  ancient  times  battles  were  chiefly  dccidcil  by  the  personal  encounter  of  the 
combatants,  and  the  power  of  infantry  consisted  in  the  vigour  and  unity  of  its 
shock. 


* Bx  Captain  Robeitaon,  Bth  Reginient. 
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Masses  of  pikenien,  like  the  Macedonian  phalanx,  or  single  ranks  of  swonlsnien. 
like  the  Roman  cohorts,  were  formations  well  adapted  for  tills  mode  of  fighting. 

At  the  present  day  the  collision  of  large  boiUes  of  infantry  U a spectacle  which  is 
seldom  witnessed ; {lositions  are  assailed  and  defended  hr  showers  of  bullets ; the 
rigour  of  an  attack  is  measured  by  the  force,  number,  and  precision  of  the  projectiles 
directed  on  the  point  assailol;  and  battles  are  won  less  by  the  exertion  of  supe- 
rior strength  than  by  the  relative  position  of  the  antagonists  and  the  pertinacity  of 
more  obstinate  endurance. 

The  power  of  modem  infantry,  therefore,  principally  consists  in  the  quantity  and 
precision  of  its  fire ; and  its  formation  ought  to  be  so  detenuined  as  to  render  the  fire 
of  the  line  as  effective  as  possible. 

To  attain  this  object,  the  order  of  formation  should  fulfil  the  following  conditions  : 

First.  The  ctfcct  of  the  fire  of  a body  of  troops  should  always  be  in  proportion,  or 
nearly  in  proportion,  to  its  force. 

Second.  Its  fire  should  be  as  much  concentrated  as  is  conristent  with  the  above 
condition. 

Hence  it  follows  that,  provided  the  fire  of  every  individual  composing  it  can  )>c 
rendered  effective,  the  closer  and  deeper  a body  of  infantry  is  formed,  the  more  for. 
midable  it  will  he. 

The  nature  of  modem  warfare  seems  to  require  that  the  formation  of  infantry 
should  lie  in  accordance  with  these  principles,  and  that,  by  reference  to  them, 
ahoidd  be  determined  the  number  of  ranks  of  which  the  line  of  battle  should  consist. 

The  practice  of  European  armies,  however,  differs  on  this  fundamental  tactical 
point,  and  the  opinions  of  tacticians  are  divided  as  to  whether  infiantry  should  be 
formed  in  double  or  treble  ranks. 

In  order  to  come  to  a just  conclusion  respecting  the  relative  merits  of  these  two 
formations,  it  would  be  necessary  to  ascertain  satisfactorily,  if  the  fire  of  a tine 
of  three  ranks  is  more  effective  than  the  fire  of  a line  of  two  ranks,  nearly  in  the 
proportion  of  the  strength  of  the  lines,  that  is,  nearly  in  the  proportion  of  three 
to  two,  the  extent  of  front  of  both  lines  being  the  same. 

This  could  be  easily  ascertained,  provided  the  results  of  target  practice  might  l>e 
considered  as  a true  indication  of  what  takes  place  in  the  field ; and,  however 
much  such  results  might  differ  from  those  which  would  be  exhibited  were  it  possible 
to  obtain  an  accurate  state  of  the  casualties  resulting  from  the  actual  encounter  of 
a double  and  a treble  line,  yet  the  results  of  target  practice,  if  collected  from  careful, 
extensive,  and  judicious  experiments,  could  not  fail  to  be  valuable,  as  representing 
what  takes  place  under  certain  normal  conditions,  and  therefore  constitutiug  a basis 
of  comparison  which  might  be  afterwards  modified  by  statistical  observations  of  the 
casualties  of  battles. 

It  may,  indeed,  >>c  alleged  that  the  question  has  been  decided  by  the  experience 
of  late  wars.  But  though  these  w*ars  present  numerous  instances  of  British  troops 
formed  two-deep  succcisfully  contending  with  the  three-deep  fonuations  of  conti- 
nental armies,  it  would  be  scarcely  logical  to  draw  from  these  instances  any  abstract 
conclusion  respecting  the  merits  of  the  two  formations. 

The  successes  and  achievements  of  a double  line  of  British  soldiers  are  very 
far  from  proving  that  a treble  line  of  the  same  soldiers  would  not  be  even  more  for- 
midable to  an  enemy.* 


* Whether  thU  be  trae  or  not,  the  fsctlUy  of  octupji'^g  in  extent  of  ground  miut  not  be  forgotten ; 
»mt  on  the  iiee»k>n  ui  to  whether  rank*  ore  to  be  three-deep  or  not  will  ilepend  whether  the  line  » to 
Iw  reduced  to  two.third>  of  ita  present  length  or  not.  Vulf,  however.  Note  2.— A'd. 
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Tbe  following  pusAges  are  extracted  from  the  translation  of  the  Duke  of  Ragusa’s 
recent  work,  which  ap]>earetl  in  the  * United  Service  Journal ' for  February,  1845. 

They  contain  the  dccidctUy  expressed  opinion  of  a great  and  experienced  soldier 
in  favor  of  the  two>deep  formation. 

Nothing  can  be  said  in  favor  of  a third  rank,  for,  without  entering  into  a 
detail  of  volleys,  ]>cr80DS  of  ex{>erience  know  that  If  one  can  at  a review  fire  a volley 
in  three  ranks,  it  is  impossible  in  war. 

It  is  ascertained  to  l>e  impracticable  to  hand  over  the  Hrelock  to  the  third  rank, 
as  the  French  order  prescribes. 

**  This  method,  lacing  merely  theoretical,  is  by  no  means  applicable  to  tbe  face  of 
an  enemy. 

" In  fact,  the  third  rank,  of  its  own  accord,  in  a few  moments  forms  into  the  other 
two;  the  most  advantageous  formation  is,  therefore,  msiiucUvely  adopted;  but  as 
the  change  is  made  contrary  to  order,  there  results  from  it  a kind  of  disorganization. 

It  is  better,  therefore,  to  adopt  the  two>deep  formation,  and  to  render  it  perma- 
nent.” 

The  fact  on  which  Marmont  rests  his  opinion  U,  perhaps,  of  itself  scarcely  sufii- 
dent  to  justify  an  absolute  conclusion,  since  it  by  no  means  necessarily  follows  that 
the  most  natural  formation  should  be  the  most  advantageous. 

Manuont’s  testimony,  however,  most  clearly  proves  that  if  not  altogether  imprac- 
ticable, it  is  at  least  extremely  difficult  to  bring  the  fire  of  a treble  line  of  infantry 
to  bear  on  an  enemy,  and  that  the  treble  formation,  if  suitable  at  all,  is  only  so  for 
veteran  and  highly  disciplined  troops.* 

COMPOSITION. 

Comment  faire  marcher  une  ligne  mince  ct  dottante  ? 

Le  void ; e'est  cn  divisant  une  troupe  noinbreuse  en  pliisicura  parties  qu'on  peut 
parvenir  a la  mouvoir  avec  fadlite.  Ce  sont  ces  divisions,  connues  do  tout  temps 
dans  la  tactique  qu'on  appellc  ‘regiment,’  ‘bataiJlon,’  ‘cscadron,*  * conq>agnic,* 
‘ division,’  &c.  Cherchons  a etalilir  qudlesdoivent  etre  leurs  proportions.” — Guidert, 
Euai  GAi^al  de  Tactique.  Tacfi^Ke  de  flufanterie,  chap.  i. 

To  effect  any  change  in  the  formation  or  position  of  an  extensive  line,  it  is  neces- 
sary to  divide  it  into  sections  of  a manageable  size,  and  by  a combination  of  the  move- 
ments of  these  sections,  to  accomplish  the  required  change. 

The  object  of  this  composition  is  to  secure  facility  and  regularity  of  movement ; but 
it  must  lie  remembered  that  the  splitting  of  a mass  into  parts  has  a tendency  to 
impair  the  vigour  and  unity  of  its  action.  Care  ought,  therefore,  to  be  taken  not 
to  carry  the  process  to  a greater  extent  than  is  absolutely  necessary  to  provide  for 
facility  of  movement. 

Tlic  most  im]>ortant  of  tactical  divisions  U the  Battalion ; it  corresponds  to  the 
cohort  of  the  ancients,  and  may  be  considered  as  the  unit  of  the  modern  tactical 
system. 

The  characteristic  feature  of  this  division,  on  which  its  utility  depends,  is  its 

* At  the  bfettle  of  Maids,  tbe  Dritiah  Infantry  irere  without  (heir  flank  Cotnpanie*  which  were 
formed  into  Flank  Balallions ; and  the  eig^bt  Companiea  of  what  may  be  termed  the  line  Battalions 
had  a amall  portion  of  each  Company  told  off  into  akimbhera.  who  retreated  m the  intcrrale  made 
by  the  Ofllcerr  tt^ping;  aiiidc.  'Fhcac  •kiruiUhem,  or  lifht  Infantry,  formed  a third  rank,  and  filled 
up  the  vanuiciea  oa  they  (Kcurred. 

The  Infantry  Kattalions  of  the  King's  Uennan  Legion  bod  no  flank  Com(»anie*,  and  were  composed 
of  eight  Companies  to  each  Ballajion. 

In  the  formation  of  Battalions  one  important  poutt  has  been  lost  sight  of  in  this  discussion,  that 
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capacity  of  receiving  a simultaneous  impulse  from  the  word  of  command  of  it*  chief. 
Hence  the  strength  of  the  human  voice  is  the  circumstance  which  otigbt  to  determine 
the  limits  of  the  strength  of  the  Battalion. 

The  strength  of  the  Battalion  as  it  it  actually  constituted  in  our  own  and  other 
Euro|)can  anuies  varies  from  600  to  1000  men.  The  extent  of  its  front  in  the  two- 
deep  formation  is,  therefore,  from  233  to  388  yards. 

An  Officer  placed  near  the  centre  of  a line  600  strong  can.  under  ordinary  circiim* 
stances,  without  any  great  elTort,  make  himself  distinctly  heard  by  every  individual 
composing  it;  hut  the  compass  of  the  human  voice  is  scarcely  sufficient  to  diitrct 
the  movements  of  a line  of  1000  men  formed  two-deep.  In  armies,  therefore,  where 
this  fummtion  is  adopted,  the  tffecHvt  strength  of  a Battalion  should  nc\*er  be 
allowed  to  exceed  700  or  800  men.* 

The  Company,  or  primary  fraction  of  the  Battalion,  ranks  next  to  it  in  importaiicc. 

The  principal  things  to  be  considered  respecting  it  are — 

1st.  Its  strength. 

2nd.  The  aliquot  relation  it  ought  to  bear  to  its  whole. 

1st.  Strength  of  the  Company. 

The  Company,  which  may  be  regarded  as  the  ultimate  and  indivisible  clement  of 
tactical  organization,  ought  to  possess  the  utmost  flexibility  and  facility  of  movement, 
and  ought  at  all  times  and  under  all  circumstances  to  l>e  able  to  change  Us  position 
and  direction  without  the  ortlcr  of  its  primaiy  formation  l»cing  alteri‘«l  or  disturbed. 

The  principle  mentioned  as  determining  the  constitution  of  the  tactic^al  unit,  viz., 
the  capacity  of  recciring  a direr/  impuiac  from  the  voice  of  it$  chief,  only  involves 
one  of  the  conditions  on  which  depend  the  facility  and  flexibility  of  tbe  movements 
of  a military  body. 

To  insure  regularity  and  precision  of  movement,  a simultaneous  impulse  must  not 
only  lie  given  to  the  individuals  comjiosing  the  moving  body,  but  the  motion  of  each 
must  be  regulated  so  as  to  hear  a certain  definite  relation  to  the  general  movement. 

These  individual  rates  of  motion  may  be  eitlier  equal  or  unequal,  according  to  the 
nature  of  the  movement;  e.g.  they  are  equal  in  line  marching  on  level  ground,  and 
unequal  in  wheels. 

But  whether  equal  or  unequal,  the  difficulty  of  regulating  them  with  precision 
is  very  great. 

1st.  On  account  of  the  diversity  of  the  paces  of  the  individuals  themselves. 

2nd.  On  account  of  the  irregularity  of  the  surface  of  the  ground  on  which  they 
must  move;  which  uregularity  produces  a diversity  in  their  facilities  of 
motion. 

It  is,  therefore,  evident  that,  from  the  operation  of  these  causes,  as  the  numlicrs 
composing  the  moving  liody  increase,  the  difficulty  of  preserving  order  in  its  move- 
ments increases  in  a cotu])Ound  ratio. 

This  difficulty,  on  tolerably  even  ground,  may,  to  a great  extent,  be  overcome  by 
careful  drilling;  and  there  is  no  doubt  that  it  is  possible,  under  favorable  circum- 
stances, to  manoeuvre  lines  of  very'  considerable  extent  without  breaking  them  Into 
parts. 


thm  b tbb  aildUional  dUadrants^  of  thrrfr>d«rp,— the  {rrtater  liahUiljr  to  casoaltics,  and  that  a gun- 
■hot  will  ditablf  tbre«  nm  a*  caailj  as  twA. — Kditon. 

* The  Battalion  is  unquestioeaUy  the  Unit  of  Infantry,  the  Company  tbe  Fraction,  and  Bri{cade, 
Piniion.  and  Corps,  tbe  Multiple : this  distinction  in  the  composition  of  Armies  is  esiential. 

The  strength  of  a Battalion  must  be  regulated  by  the  early  pn)t>ablr  casualties,  of  sirk,  and  detach- 
menu ; and  if  each  Com|>any  entera  a campaign  100  strung,  it  is  probable  that  on  DO  occasioo  will  a 
Battalion  riceed  SOO  in  acUon.  I'u/c,  however,  Note  S.— i.'<6/oes. 
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Vide  Note  7. 


But,  taking;  into  account  the  variety  of  ^und  in  which  troops  must  lie  capable  of 
acting,  and  the  difficulty  of  training  men  to  a perfectly  uniform  rate  of  march,  50 
hies  may  be  assumed  as  the  maxtmimi  developcment  which  ought  to  be  given  to  the 
element  (or  the  fraction) — a Company;  and  between  30  and  40  files  a convenient 
strength  for  manceuvring. 

Excepting  on  ground  which  is  absolutely  rugged,  a line  consisting  of  lietween  30 
and  40  files  ought  to  be  able  to  march  and  to  wheel  without  the  order  of  ita  forma- 
tion l>eing  materially  deranged. 

2nd.  Number  of  Companies  which  onght  to  constitute  the  Battalion. 

Symmetrical  man<cuvres,  such  as  the  formation  of  squares  and  kA  double  columns, 
require  that  the  Battalion  should  be  always  composed  of  an  even  number  of  Com- 
panies. 

\^'hether  it  be  composed  of  4,  6,  8,  or  10  Companies  is  a matter  of  no  tactical  im- 
portance ; but  when  columns  of  the  same  strength  manceuvre  together  in  masses,  it  is 
desirable  that  the  number  of  the  divisions  and  the  intervals  between  them  should  be 
so  proportioned  to  the  extent  of  their  front  that,  in  close  column,  the  front  should 
not  exceed  the  depth  of  the  column. — Vide  * Field  Exercises/  Part  iv.  Sec.  4. 

SuIxUvisions,  sections,  and  sections  of  threes,  are  useful  in  defiling,  and  in  some 
manceiirrci ; but  these  minute  subdivisions  are  so  liable  to  derangement  from 
casualties  that  they  ought  to  be  considered,  not  as  primary  and  fundamental  parts  of 
military  organiution,  but  merely  as  secondary  and  occasional  aids  to  facilitate  the 
working  of  the  system. 

Ib  defiling,  it  may  be  snggested,  that  it  would  l>e  convenient  to  tell  ofiT  the  troops 
in  sections  corresponding  to  the  breadth  of  the  defile,  without  reference  to  the  manner 
in  which  the  Company  is  usually  subdivided. 

It  now  remains  to  examine  the  constitution  of  masses  consisting  of  the  aggre- 
gation of  several  tactical  units. 

If  it  were  attempted  to  determine  the  composition  of  a Division  consisting  of  several 
Battalions  according  to  a definite  principle,  then,  by  an  extension  of  that  used  to 
determine  the  strength  of  the  Battalion,  the  idea  would  naturally  suggest  itself  of 
composing  the  Division  of  as  many  Battalions  as  the  Battalion  contains  Companies. 

The  front  of  such  a mass  of  Battalions  fonned  in  contiguous  columns  would  not 
much  exceed  the  front  of  a single  Battalion  deployed,  and  such  a mass  might,  there- 
fore, be  manoeuvred  by  the  direct  command  of  its  chief  with  nearly  the  same  facility 
as  a single  Battalion. 

The  constitution  of  the  Divisions  composing  the  Peniniular  Army  was  similar  to 
that  here  suggested,  but  it  is  not  meant  to  be  asserted  that  this  constitution  was 
determined  by  the  analogy  pointed  out  as  subsisting  between  it  and  the  constitution 
of  the  Battalion. 

In  the  Duke  of  ^^'ellington’8  army,  the  Division  of  ten  Battalions  was  further 
organized  in  three  Brigades,  for  the  adoption  of  which  subdirision  the  writer  of  this 
article  is  not  aware  that  any  purely  tactical  reason  can  be  given. 

Military  organization,  besides  its  tactical  uses,  is  necessary  to  carry  into  effect 
adroinistrative  and  logistic  arrangements. 

V’ith  reference  to  these  arrangements,  the  classification  of  Battalions  in  divisions 
and  brigades  is  of  the  greatest  importance ; but  it  is  certainly  erroneous  to  suppose 
that  it  is  consistent  with  the  usual  practice  of  armies  to  adhere  strictly  to  systematic 
analogies  in  the  tactical  arrangement  and  distribution  of  an  army  in  the  field,  or  to 
imagine  tIuU  such  precision,  if  attempted,  would  be  suitable  to  the  circumstances 
of  war. 

When  manoeuvring  in  presence  of  an  enemy,  a General  estimates  his  force  accord- 


502  EVOLUTIONS  OP  INFANTRY, 

ing  to  the  niim>>er  of  Battalions  of  which  it  is  composed ; and,  considering  these 
Battalions  as  independent  bodies,  he  combines  them  without  regard  to  the  presena* 
tion  of  the  unity  of  brigades  or  dirisions,  in  reserves  and  columns  of  attack,  each 
consisting  of  a number  of  Battalions  proportioned  to  the  object  it  is  intended  to 
fnlfU,  and  each  liable  to  vary  in  its  strength  when  circumstances  require  fresh  com- 
binations. 

It  is  these  Columns  and  Rcser\’cs,  and  not  Divisions  and  Brigades,  which  con- 
stitute the  real  tactical  dirisions  of  an  army. 

A Reserve,  consisting  of  a mus  of  several  brigades,  will  frequently  be  estimated 
and  cmploye<l  by  a General  as  a single  quantity,  while  a detached  Battalion,  occupy- 
ing an  essentia]  point,  may  sometimes  enter  into  lus  calculations  as  a separate  and 
important  element. 

BVOLCTIONt.* 

**  n faut  des  evolutions,  car  sans  evolution,  unc  troupe  nc  scrait  qu’une  masse  satis 
mouvement,  requite  a Tonlre  primitif  dans  lequcl  on  I’aiirail  placet,  ct  incapable 
d’agir  au  premier  changement  de  terrein  on  ties  cirronstances.  I.es  evolutions  sont 
done  les  moiivemcns  par  Icstpiels  nne  troupe  doit,  rclaiivcincnt  aux  circousianccs  ct 
au  terrein,  changer  d’ordre  et  dc  situation. 

“Elies  doivent  etre  simples,  faciles,  en  petit  nombre  et  relatives  a la  guerre.” — 
Guidertf  Esaai  GenArat  de  7ac/iy«e.  Tactique  tVlnfanierie,  chap.  v. 

If  we  examine  the  Evolutions  prcscrilted  in  existing  systems  of  Tactics,  we  shall 
tind  that  it  is  not  in  all  cases  the  simplest  and  shortest  mciiiods  which  have  been 
chosen  for  effecting  changes  in  the  position  and  direction  of  the  line  of  battle.  In 
changes  of  front  to  the  rear,  for  instance,  a battalion  does  not  simply  face  to  the 
right  about,  but  the  change  is  effected  by  a tedious  series  of  counter-marches. 

In  this  and  in  other  instances  the  most  direct  method  of  performing  an  cvolntion 
is  abaniloned,  or  greatly  modified,  for  the  purpose  of  preserving  the  relative  position 
of  the  parts  of  the  line  in  the  order  of  their  original  formation. 

Subjecting  the  formation  of  the  line  to  the  condition  of  the  preservation  of  the 
parts  of  which  it  is  com|N)sed  in  a certain  fixerl  order  has  the  disadvantage  of  com- 
plicating the  theory  of  military  movements,  and  occasionally  of  producing  perplexity 
in  their  execution. 

It  would  greatly  increase  the  flexibility  of  military  hotUcs  if  the  utmost  freedom 
of  inversion  were  jjcnniucd ; if  the  system  of  arbitrarily  determining  the  front  and 
rear,  and  the  right  and  left  flanks  of  a division,  and  of  framing  a system  of 
mamruvres  with  reference  to  the  presexvation  of  these  distinctions,  were  abandoned  ; 
and  if,  instead  of  permitting  inversions  as  an  exception,  os  is  now  the  case,  it  were 
csiahlishetl  as  a general  principle  that  the  line  should  invariably  be  formctl  by  the 
simplest  and  shortest  ftossihle  process,  without  the  least  regard  to  which  rank  of 
a division  might  be  placed  in  front,  or  which  of  Us  flanks  on  the  right  or  left  of  the 
line. 

As,  however,  this  principle  is  not  recognized  otherwise  than  as  an  exception  by  any 
existing  system  of  tactics,  it  is  sufficient  to  suggest  the  possibility  of  its  extended 


* Uoyd  obtenn  that  all  Inhmtrr  Erolutiena  are  but  mcnot  of  fonning  Line,  or  fonning  Columo  t 
to  tbe««  may  be  adiled,  in  the  Dritiab  8erricc,  the  four-deep  square ; to  that  all  irilt  may  he  earned 
OD  as  a srrica  of  ehangea  on  the  different  clcmrnla.— Line,  Column,  8q\iare.— line,  Square,  Column, 
— Cidiimo,  Line,  Square,  &c.,  &c.,  &c.,  whether  referring  to  the  Company,  BatUlivu,  or  Brigade. — 
Kditort. 
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applicitioa,  without  minutely  dlMMisting  the  probable  etfecU  of  its  adoption,  or  indi> 
eating  the  details  by  which  it  might  t)e  carrie<l  into  execution. 

In  examining  the  dilferunt  changes  of  position  ami  direction  of  which  the  line 
ia  susceptible,  those  methods  only  of  effecting  thc«c  changes  will,  therefore,  be 
noticed  which  are  ia  accordance  with  the  systems  of  tactics  at  present  cstablisheil 
in  Kuro]tcau  anuies,  i.  e.  those  systems  based  on  the  principle,  that  in  alt  Jbrmatuna 
the  relative  poeitiun  of  the  portions  qf  the  line  shall  be  preserved  nnehanged, 

BVOLrTIONS  or  THE  BATTALION. 

The  Evolutions  of  the  Battalion  arc  executed  by  means  of  combinations  of  the 
facings,  marchings,  and  wheelings  of  the  companies  of  which  it  is  composed. 

The  Pacings  require  no  explanation. 

Some  ohscrxalioDs  on  Marching  will  be  found  under  that  head. 

Concerning  Wheeling,  it  may  l>e  remarked  that,  in  changing  the  direction  of  a 
column  on  the  nuirch  by  the  successive  wheel  of  its  divisions,  there  ncec»iarily  re- 
sults a loss  of  time  proportioned  to  the  strength  of  the  division,  ami  to  the  angle 
of  the  wheel ; and  that  in  certain  manreuxTes,  such  as  retiring  in  double  column 
from  lK)th  flanks  in  rear  of  the  centre,  the  nature  of  the  wheel  also  involves  a loss 
of  distance.  To  avoid  these  two  inconveniences  of  loss  of  time  and  loss  of  distance, 
the  French  in  some  cases  employ  the  following  method  of  changing  the  direction 
of  a column  on  the  march. 

Supposing  right  in  front,  and  the  change  to  he  to  the  left,  as  each  division  ap- 
proaches the  point  where  the  change  of  direction  is  to  take  place,  it  receives  the 
caution,*'  toumex  a gauche”  and  on  reaching  the  point,  the  word  **  marcAe. ■”  at 
this  word  the  guide  (nr  pivot-man)  immediately  turns  into  the  new  direction,  and 
continues  his  uiarch,  without  altering  either  the  length  or  cadence  of  his  step;  the 
other  men,  lengthening  their  pace,  and  bringing  their  shoulders  forward,  gradually 
align  themselves  on  the  guide,  each  man,  as  he  gains  the  alignment,  resuming  his 
former  step  and  rate  of  march,  and  conforming  to  the  pace  of  the  guide. 

The  object  of  Battalion  manoeuvres  ia  cither  to  effect  a change  in  the  primary 
formation  of  the  battalion,  or  a change  in  the  position  of  that  formation. 


CHANGES  or  rOEMATlON. 

Changes  of  formation  are  designed, 

1st.  To  facilitate  the  movements  and  changes  of  position  of  the  line.  Hence 
changes  of  position  generally  involve  preliminary  changes  of  formation,  or— 
2ndly.  Changes  of  formation  are  designed  to  substitute  one  order  of  battle  for 
another,  when  circumstances  require  the  change. 

Columns  and  cchcllons  are,  in  the  British  Sendee,  formations  made  use  of  to  effect 
changes  of  position. 

Squares  and  the  open  formations  of  skirmishers  arc  instances  of  changes  in  the 
onlcr  of  battle. 

Columns  may  1)C  formed  cither  to  the  front  or  to  a flank,  by  methods  to  which,  on 
account  of  their  simplicity,  it  is  not  necessary  to  advert. 

Tlie  strength  of  the  divisions  of  a column  aud  the  distance  between  them  is  regu- 
lated by  the  purpose  for  which  it  lias  Ikxui  formed. 

In  Route-Marcluug  and  Defiling  the  front  of  the  division  is  determined  by  the 
breadth  of  the  road  or  defile ; and,  as  a general  nde,  full  distance  ought  to  be  pre- 
served between  tbe  divisions,  since,  if  the  intervals  were  less,  the  ranks  could  not  be 
0])CDcd  and  the  files  looetcned  without  the  danger  of  the  <livi»ions  becoming  mixed, 
VOL.  1.  2 K 
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while,  if  the  interrals  were  greater,  the  compactneu  of  the  columo  would  be  de> 
iitrojred,  and  its  capacity  for  man(£u\Ting  impaired. 

In  Columns  of  Manceuvrc,  that  is,  in  those  columns  which  are  formed  with  an 
immediate  siew  to  the  re-formation  of  the  line,  it  is  generally  advantageous  that  the 
front  of  divisions  should  consist  of  as  many  tilos  as  can  move  in  line  without  disorder. 
The  divisions  of  a column  should,  therefore,  generally  consist  of  companies,  or 
where  the  front  of  the  company  is  small,  columns  of  grand  divisions  may  frequently 
be  adopted  with  advantage. 

The  proper  distance  between  the  divisions  depends  on  the  immediate  object  in 
view.  If  a formation  is  to  be  made  to  a flank,  the  divisions  ought  to  be  formed  at 
full  distance;  but  if  to  the  front  or  rear,  the  divisions  should  be  closed  until  the 
intervals  are  only  sufficient  to  preserve  the  separation  between  them,  and  line 
should  be  formed  by  deployment. 

The  interval  of  one  pace,  which  is  left  between  the  divisions  of  a British  column 
when  closed,  will  not  admit  of  the  free  passage  of  the  officers,  and  is,  perhaps,  scarcely 
sufficient  to  prevent  confusion.  In  the  French  Service,  six  paces  is  the  prescril}e<l 
interval  between  the  divisions  of  a column,  terrVe  en  mant,  which,  on  the  other  hand, 
appears  too  great  for  a minimum. 

In  forming  to  a flank,  single  columns  are  the  most  convenient ; but  in  deploy^ 
ments  and  other  front  formations,  double  columus  on  the  centre  ought  always,  when 
practicable,  to  be  adopted. 

The  method  used  in  the  British  Service  for  determining  the  angle  of  the  wheel  of 
oblique  cchellons  by  reckoning  8 paces  on  the  circumference  of  the  arc  wheeled  by 
the  eighth  file  for  the  quarter  circle,  four  for  two  for  and  so  on,  depends  on  the 
circumstance  of  the  ratio  l>ctween  the  space  occupied  by  the  front  of  a file  and 
the  length  of  a pace,  being  not  very  diflerent  from  the  ratio  of  the  radios  to  the  quad- 
rant : since,  therefore,  circumferences  arc  to  one  another  as  their  radii,  it  is  evident 
that  whatever  may  be  the  strength  of  the  division,  the  number  of  paces  taken  by  the 
outer  man  in  wheeling  will  always  be  nearly  equal  to  the  number  of  its  filet. 

In  the  practical  application  of  this  rule  much  inaccuracy  ia  produced  by  the  Ser- 
jeants not  taking  the  number  of  paces  ordrj^  in  the  true  direction  of  the  arc : the 
inaccuracy  proceeding  from  this  cause  is  probably  quite  as  great  as  if  the  angle  of  the 
wheel  were  determined  by  the  eye,  as  is  the  case  in  the  French  Service. 

The  British  method  of  forming  squares  from  column  of  companies  is  attended  mith 
the  inconvenience  of  sejiarating  comjMnics  into  fractions.  By  forming  square  from 
column  of  grand  divisions,  this  inconvenience  is  avoided  in  the  French  Service,  and  the 
parts  of  a company  are  not  separated  by  this  manmuvre. 

COANORK  or  POBITIOX. 

There  are  four  methods  by  which  a Battalion  may  be  fixed  in  a given  alignment. 

Firtt.  By  establishing  the  flanks  of  the  divisions  in  the  alignment,  and  wheeling 
them  backwards  or  foiwards  into  line ; or,  if  moving  to  a flank,  by  the  divisions 
forming  on  their  leading  files. 

This  method  is  of  extensive  application  in  effecting  changes  of  front,  lioth  of  the 
battalion  and  of  larger  bodies. 

The  divisions  may  cither  be  formed  in  column  perpendicular  to  the  alignment,  or 
in  echellon,  oblique  to  it.  It  is  uot  even  necessaiy  that  they  should  l)e  parallel  to 
one  another.  The  aeruraej’  of  the  formation  entirely  deiiends  on  the  position  of  the 
pivot  flanks  of  the  divisions,  and  is  not  at  all  affected  by  the  direction  of  their  fronts. 

.Second.  By  directing  the  march  a(  a column  along  the  rear  of  an  alignment,  and 
prolonging  the  line  by  the  successive  wheel  of  the  divusions  to  the  reverse  flank. 
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In  prolonging  a line  by  this  method,  each  division  should  wheel  up  in  double  time, 
otherwise  the  gucccediog  division  will  overtake  it  before  the  wheel  is  completed,  and 
the  march  of  the  column  will  be  impeded. 

Third.  By  wheeling  a close  or  quarter  distance  colmnn,  so  that  its  front  may  be 
parallel  to  the  alignment,  and  deploying  on  any  named  division. 

Resi>ec1ing  this  method,  Guilicrt,  who  wrote  soon  after  its  invention,  thus  expresses 
himself: — 

“ This  is  the  moat  clever  (tarantr)  of  evolutions,  the  moat  susceptible  of  comhina* 
tion,  and  yet,  Imth  in  ite  conception  and  execution,  the  most  simple  of  all.  We  owe 
it  to  the  King  of  Prussia;  from  his  anuics  it  has  spread  to  those  of  all  other 
European  iialions.'* 

For  the  changes  of  position  of  extensive  lines  it  is  seldom  that  any  other  method 
but  that  of  columns  and  deployments  w ill  l>e  found  suitable.  ( Vide  * Field  Exercises,* 
Part  IV.  Sec.  7.) 

foHrfh.  By  forming  on  any  named  division  of  a direct  echellon,  or  liy  establishing 
a division  in  the  alignment  and  forming  upon  it  by  wheeling  the  others  into  oblique 
eehetlon,  so  regulating  the  angle  of  the  wheel  that  the  lines  joining  their  inward 
flanks  and  the  points  where  they  are  to  enter  the  alignment  shall  lie  pciqumdicular  to 
their  fronts. 

A direct  echellon  is  the  disposition  which  is  generally  given  to  an  army  when 
almut  to  engage,  and  considerable  advantages  have  frequently  been  obuinetl  by  the 
skilful  use  and  management  of  this  disposition. — (KWe*neld  Exercises,’  Part  iv. 
sect.  6.) 

In  goo<l  ground,  oblique  echcllons  may  be  advantageously  used  for  changing  the 
position  of  a line  of  small  extent;  but  when  the  ground  is  nigged  or  the  distance 
which  the  divisions  liave  to  traverse  is  great,  it  is  difKcult  to  preserve  the  true  diirc- 
tion  of  the  march  of  the  divisions. 

Oblique  echellons  are,  therefore,  ill  adapted  for  the  manociivTcs  of  extensive  lines. 

Annexed  is  a synopsis  of  the  principal  manceuvres  contained  in  Part  ni.  of  the 
* Field  Exercises  of  the  Army.' 

The  various  changes  of  formation,  direction,  and  position  of  which  the  line  is  sus- 
ceptible, have  tieen  classified,  ami  the  different  methods  pointed  out  which  have  been 
cstablislie«l  by  regulation  for  effecting  each  of  these  changes. 

Id  Foreign  Services  similar  methods  are  made  use  of  for  effecting  like  objects. 

SYNOPSIS  OP  THE  MOVEMENTS  OF  A BATTALION. 

VuU  * Field  Exercises,’  Part  iii. 

1.  CHANCES  or  rORMATlON. 

A.  Columin.  Ut.  To  the  front,  by  the  flank  march  of  divisions.— Sec.  30. 

2nd.  To  a flank,  by  the  w heel  of  divisions. 

3rd.  Double,  on  the  centre  subdivisions. 

B.  ErbeUoiu.  1st.  Direct,  by  the  successive  march  of  divisions. — Sec.  44. 

2nd.  Oblique,  by  the  wheel  of  divisions. — Sec.  37. 

C.  Squares.  1st.  From  line,  on  the  two  centre  subdivisions. — Sec.  21. 

2nd.  From  column,  on  any  named  division. — Sec.  29.* 

• Sect.  S5.  The  Ohinng  lwo-dcci>  Sqmrr  Mg^ioKt  Infantry  only,  for  the  protection  of  lainnifte.  Ac., 
bu  been  omitted,  m apparently  of  a character  suliordmatc  tu  that  of  (irneni  Mano-uvre.— Ad. 
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A.  W'ben  the 
rhuige  is  direcUjr 
to  the  front  or 
re*r.  the  nlign> 
nenta  being 
pendlel. 

Piste  I.  fig.  1. 


Fig.  S. 
Fig.  S. 
Fig.  4. 


R.  \\lien  the 
klignmcnu  sre 
psrallc],  hut  the 
one  oatlluka  the 
other.  Fig.  ft. 
Fig.  0. 


C.  In 
tioQ 


n prolongs* 
to  s fitu, 

Figi.  ^ Mid  8. 


IL  CHANCES  IN  THK  POSITION  OF  THB  LINE,  TBI  DIRBCTTON  OF  TRt  ALIGN* 
MENT  REMAINING  UNCHANGED. 

Iftt.  By  sdTtncing  or  retiring  in  line. — Sec.  14. 

2nd.  By  advancing  or  retiring  in  (Urect  echellon,  and  re>forming  on  any  named 
division. — Sec.  44. 

3rd.  By  the  flank  march  of  divisions ; the  diviBions  afterwards  fronting  and  wheel- 
ing into  line,  or  forming  on  their  leading  files. — Sec.  16. 

4th.  Advancing  in  open  column  from  a flank,  and  re-forming  line  by  ecbellon  on 
the  front  division. — Secs.  18,  43. 

5th.  Advancing  in  double  colnmn  from  the  centre,  and  re-fonning  as  above. — 
Sec.  18. 

6th.  By  retiring  from  either  flank,  or  from  both  flanks,  in  rear  of  the  centre,  and 
re-forming  line  as  above. — Sec.  19. 

1st.  By  throwing  the  divisions  into  ecbellon,  advancing,  and  wheeling  back  into 
line. — Sec.  37. 

2nd.  By  forming  close  or  quarter-distance  colmnn  on  any  named  division,  con- 
ducting the  column  to  the  place  required,  and  deploying.— Secs.  30  and  36. 

1st.  By  breaking  into  edamn  to  either  flank,  advancing,  and  again  wheeling  into 
line. 

2nd.  By  divisions  successively  passing  from  either  flank  along  the  rear,  and  again 
wheeling  up  in  succession. — Sec.  20. 


A.  To  a flank. 
Fig.  10. 


111.  CRANOBS  OF  DIRECTION  WHERE  THERE  IB  A POINT  COMMON  TO  THB  OLD 
AND  NEW  ALIGNMENTS. 

1st  By  the  formation  of  open  columns,  and  wheeling  into  line. — Sec.  24. 

2nd.  WliecUng  a division  into  the  new  direction,  throwing  the  others  into  eebeUon, 
and  forming  npon  it — Secs.  40, 41,  42. 


R.  To  tbe  rear.  By  the  coanter-march  on  the  two  centre  divisions. — Sec.  23. 


A.  To  a flank. 
Fig.  U. 

Fig.  I*. 


Fig.  tS. 

Plate  II.  fig.  1. 

Fig.  8. 


IV.  CHANGES  OF  THB  POSITION  AND  DIRECTION  OF  TUB  LINR. 

1st.  Breaking  into  open  column,  and  re-forming  line  either  to  the  front  or  oblique 
to  the  front  by  ecbellon.— Sec.  43. 

2d(L  Breaking  into  open  column,  advancing,  and  entering  the  new  alignment  by 
the  flank  march  of  companies. — Sec.  25. 

3rd.  Marching  in  close  or  quarter-distance  column  to  the  point  of  formation, 
wheeling  the  column  into  the  new  direction,  and  deploying. — Secs.  33-36. 

4th.  Advancing  or  retiring  in  double  column,  and  forming  to  a flank. — Sec.  18. 

5th.  Advancing  in  direct  ecbellon,  changing  the  front  of  the  echcUon,  and  forming 
on  any  named  di\ision. — Sec.  44. 

6th.  Advancing  in  direct  echcllon,  determining  the  direction  of  an  ohbque  align- 
ment by  means  of  a point  placed  in  advance  of  tbe  leading  fiank  of  tbe  ecbellon, 
establishing  the  rear  divisions  in  that  alignment,  and  wheeling  back  into  line. — 
Sec.  44. 


R.  To  the  rear.  Breaking  into  open  column,  and  forming  to  the  reverse  flank  by  the  successive 
*■  wheel  of  divisious. — Sec.  26. 
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C.  Do.  frunj 
roliUDO. 


Plate  II.  fig- 


1st.  By  the  diTisioiu  coanter-merchitig  and  deploying. 

2nd.  By  counter-marching  the  column,  by  the  wheel  of  subdiruions  round  the 
centre,  and  deployii^. — Sec.  34. 

MANCBUVUa  OP  TUB  LINB. 

A dhdslon  of  inikntry  deployed  in  order  of  battle  may  be  reduced  to  a line  of 
contiguous  battalion  columns. 

This  line  may  be  formed  into  a mass  of  columns  either  to  the  front  or  to  a ftank. 

Line  may  be  re-formed  to  the  ftont  by  deployment,  or  to  a by  the  wheel  of 
the  battalion  columns. 

Changes  in  the  position  and  direction  of  the  line  of  columns  may  be  effected  by 
ecbellon  or  other  methods. 

The  cedamns  of  which  the  diTlaion  of  infantry  is  composed,  corresponding  exactly 
to  the  companies  of  a battalion,  and  each  manauvre  being  precisely  similar  in  principle 
to  the  corresponding  battalion  manceavre. 

When,  therefore,  an  extensipe  line  Is  to  change  its  position,  whatever  may  be  the 
nature  of  that  change,  Che  general  principle  by  which  it  is  effected  is  the  same. 

That  principle  is — 

To  form  columns  of  battalions. 

To  manoeuvre  with  these  columns  so  u to  establish  either  their  fronts  or  their 
flanks  on  the  new  alignment. 

To  re-form  line  by-  deployment,  if  to  the  front  { or  by  opening  out  and  wheeling, 
if  to  a flank. — Vide  Fart.  iv.  Sec.  7. 

It  is  not  necessary  to  examine  separately  such  movements  the  line  as  are  effected 
by  methods  similar  to  those  which  have  lieen  already  noticed  in  connection  with  the 
movements  of  the  battalion. 

There  are,  however,  some  of  the  dispositions  and  movements  of  great  bodies 
which  are  not  analogous  to  those  of  a single  battalion,  and  which,  therefore,  require 
separate  consideration. 


DOUBLE  LIKES. 

In  manteuvring  a strong  division,  it  is  usual  to  dispose  the  troops  in  doable  lines 
parallel,  and,  generally  speaking,  conformable,  to  one  another. 

In  effecting  changes  of  front,  the  following  simple  method  for  preserving  the 
parallelism  of  the  lines  is  given  among  the  ' Evolutions  de  Ligne,*  in  the  French 
* Ordonnance  sur  TExerdee  et  les  Manceuvres  de  rinfanterie.*' 

The  Officer  commanding  having  determined  the  direction  of  the  new  alignment  by 
meani  of  a distant  object  (O),  an  Officer  places  himself  at  /,  50  paces  from  B ; be 
then  marches  out  perpendicularly  to  the  alignment,  till  be  reaches  e,  in  the  align- 
ment B,  O,  where  he  is  halted  by  a Staff  Officer  (S).  B and  e are  the  base  points 
of  the  first  line. 

To  trace  parallel  to  it  the  new  alignment  of  the  second  line  (C,D),  a Staff  Officer 
having  determined  its  distance  by  assuming  the  point  P,  a coverer  is  placed  at  m, 
50  yards  from  P i this  coverer  paces  (ns,  n)  perpendicular  to  A,  S,  and  equal  to  /,  «. 

P,  II,  will  he  the  base  points  for  the  new  formation  of  the  second  line,  and  the 
alignment  can  be  prolonged  by  means  of  A4jutants  and  coverers  to  x and  y. 

CHANGES  IN  TUB  DIBECTIOK  OF  THE  MARCH  OF  A MASS  OF  COLUMNS. 

In  changing  the  direction  of  a mass  of  columns,  if,  like  the  divisions  of  a battalion, 
each  column  wheels  in  succession  at  a fixed  point,  and  then  continues  its  march  in 
the  new  direction,  it  is  evident  that  the  rear  columns  will  be  checked,  and  that  dis- 
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Pint  method. 


Vide  Note  8. 
HcTond  Dirthod. 
Plftte  11.  flg.  5. 


Unces  will  be  lost.  No  method  is  laid  down  in  Part  tv.  of  the  ' Field  Exercises ' for 
avoiding  these  consequences. 

Annexed  are  two  modes  of  performing  the  manoeuvre  prescribed  in  the  French 
* Ordonnancc.' 

The  column  is  liaited  at  sonic  distance  from  the  point  where  the  change  is  to 
take  place.  The  leading  battalion  then  marches  to  the  point,  wheels  into  the  new 
tUrectiou,  and  contimies  its  march  until  it  has  traversed  a space  equal  to  the  total 
depth  of  the  column;  it  then  halts.  The  other  battalions  follow  in  succession,  each 
lieing  put  in  motion  when  the  preceding  one  has  gained  40  ]iaccs  to  its  front.  M'hen 
all  the  battalions  have  wheeled,  the  column  resumes  its  march. 

The  column  having  arrived  at  A,  and  it  being  intended  that  it  should  (lass  the 
point  D,  aud  prolong  its  march  in  the  direction  I),  S, — in  place  of  the  march  of  the 
column  being  directed  on  the  point  1),  the  guide  of  the  leading  dimion,  on  arriving 
at  the  points  A,  B,  C.  and  I),  under  the  guidance  of  the  Ofttcor  conducting  the 
column,  successively  turns  into  the  directions  A 11,  H C,  CD,  I) S,  and  marches  on 
the  objects  P,  Q,  R,  and  S,  The  guides  of  the  rear  divisions  follow  exactly  the 
traces  of  the  leading  guide,  each  turning  into  the  new  direction  at  the  points  A,  B,  C, 
and  P. 

When  the  guides  turn  into  a new  direction,  the  other  men  bring  their  shoulders 
forward,  and  gradually  coufurm  to  it. 

If  care  be  taken  so  to  select  (he  points  P,  R,  and  S,  that  the  changes  of 
direction  be  not  very  abrupt,  the  direction  of  the  column  is  altered  without  creating 
confusion  or  interrupting  its  march. 


CONCLUSION'. 

In  order  to  form  a just  idea  of  the  grand  maiiceuNTCS  of  armies,  it  must  be  remem- 
bered that  the  movements  of  large  masses  of  men  arc  of  a mixed  character,  and  that 
the  changes  of  position  of  an  anny  arc  effected  partly  by  ordinarj’  marches,  and 
partly  by  systematically  combined  movements  of  the  fractions  of  corps. 

Tlie  leader  of  a strong  division,  haring  received  from  the  Commandcr-in-Chief 
general  instnictions  respecting  the  ground  he  is  to  occupy,  and  the  manner  in  which 
his  troops  arc  intended  to  act,  conducts  his  division  along  the  roads  which  dehouche 
on  the  point  indicated.  On  arriring  in  its  ricinity,  he  collects  his  corps  in  ctilnmns, 
and  directs  such  manrenvTCs  to  Im»  executed  as  are  either  suitable  for  developing  his 
force  according  to  the  prescribed  dis(K>silion,  or  as  are  rendered  necessary  by  the 
circumstances  in  which  he  finds  himself  placed.  The  first  part  of  this  process-— 
that  of  conducting  the  troops  to  the  point  of  assembly — requires,  comparafiveljf 
tptckiHff,  little  art  or  tactical  skill.  The  difficulty  consists  in  the  second  part  of  the 
process,  that  of  arraying  a tiia&s  of  men  according  to  a predetermined  plan,  and  of 
making  such  alterations  in  this  disposition  as  circumstances  may  require.  This  can 
only  he  effected  when,  through  the  medium  of  organization,  systematic  methotls  are 
made  use  of  by  a jKsrson  of  sufficient  intelligence  and  decision  to  adapt  these  methods 
to  existing  circumstances.  Tins  is  equivalent  to  saving,  in  order  that  a mass  of 
men  may  be  effectively  employed  in  warfare,  the  mass  must  lie  composed  of  soldiers, 
and  its  leader  must  lie  a Tactician. 

The  selection  of  points  to  lie  occupied  or  assailed,  the  determination  of  the  force 
to  be  directed  on  each,  and  the  indication  of  the  lines  by  which  great  changes  of 
position  arc  to  be  effected,  constitute  that  branch  of  the  Art  of  War  which  is  called 
the  Science  of  Grand  Manoenvres. 

Tlie  arrangement  of  these  grand  manoeuvres  is  the  office  of  the  Conunaiider-in- 
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Cliief,  and  dq>end»  on  considerations  quite  uncomiecte4l  with  tlie  tnuning  of  troops, 
or  with  any  particular  system  of  evolutions. 

But,  on  the  other  hand,  the  rapid  and  regular  execution  of  these  arrangements, 
which  alone  can  render  them  successful,  entirely  depends  on  the  existence  of  a well- 
organized  system  of  evolutions,  on  the  skilful  application  of  that  system  by  the 
Officers  in  command  of  corps  and  battalions,  and,  above  all,  on  each  individual  soldier 
being  carefully  trained  to  oitey  implicitly,  to  ntovc  stea<lily,  to  form  rapidly,  and 
under  no  circumstances  of  danger  or  difficulty  ever  for  an  instant  to  forget  that 
instinct  of  comhination  and  immediate  and  implicit  obedience  which  is  the  essence  of 
military  strength. 

It  is  only  when  a body  of  men  is  Uitu  constituted  that  its  numbers  become  formi- 
dable, and  its  energies  available  fur  great  achievements.  Numbers  without  order, 
instead  of  contributing  to  strength,  only  serve  to  render  more  disastrous  the  conse- 
quences of  weakness. 

Valour  without  discipline,  so  far  from  being  sufficient  to  secure  success,  has  fre- 
quently no  other  effect  than  to  precipitate  the  moment  of  ruin. 


NOTES. 

1.  The  word  ‘Tactics'  is  in  this  Ps]ier  used  to  denote  the  science  of  military 
formations  and  movements. 

2.  Without  appealing  to  the  experience  of  those  who  are  familiar  with  w hat  occurs 
in  actual  warfare,  every  one  who  has  wituessed  even  a Fieid  Day  knows  that  firing 
has  a tendency  to  loosen  the  files.  If,  therefore,  the  natural  order  were  found  to  be 
the  best,  and  adopted  as  the  rule  of  fonnation,  would  it  not  follow  that  the  divisions 
of  a battalion  ought  to  deploy  with  intervals  between  them,  so  as  to  admit  of  the 
files  being  looscued  without  confusion  ? 

There  is  no  tactical  point  of  greater  importance,  or  which  is  worthy  of  more  care- 
ful investigation,  than  the  dctcmiination  of  the  most  advantageous  mode  of  occupy- 
ing  ground ; that  is  to  say,  the  extent  of  front  being  given,  the  detemnnation  of  the 
number  of  men  and  the  manner  of  disposing  them,  whereby  the  most  effective  tire 
can  be  secured  for  its  defence. 

The  importance  of  this  point  being  accurately  determined  will  be  manifest,  if  it 
be  considered  that  both  the  development  of  the  line  of  battle  and  the  proportion  of 
casualties  have  obviously  a direct  dependence  on  the  density  of  the  formation. 

3.  The  means  of  keeping  this  force  effective,  or  the  determinatiun  of  an  establish- 
ment for  the  battalion  which  shall  be  adequate  for  supporting  tbc  casualties  incident 
to  military  service,  is  a question  which  is  perfectly  distinct  from  the  determination  of  its 
proper  effective  force.  This  question  of  the  establishment  which  corresponds  to  a 
given  effective  force  is  both  interesting  and  important ; but  it  depends  on  considera- 
tions which  do  not  belong  to  the  subject  of  tactics,  (as  defined  in  Note  1 ;)  it  cannot, 
therefore,  be  discussed  in  this  place. 

4.  If  part  of  a line  l>e  marching  on  level  ground  and  part  on  a slope,  in  order  to 
preserve  a correct  alignment,  the  rates  of  march  of  these  two  sections  must  be  unequal, 
since  it  is  evident  that  the  section  on  level  ground  is  traversing  the  side,  and  the 
section  on  the  slope  the  hypothemise  of  a right-angled  triangle. 

5.  One  of  the  manceuvres  practised  in  the  French  army  is  the  wheel  of  the 
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battalion  in  line.  Tbe  wheel  and  echellon  march  of  battalions  ia  one  of  the  methods 
prescribed  in  the  * Ordonnance’  for  changing  the  front  of  extensive  tines. 

6.  Supposing  the  battalion  to  consist  of  800  men,  if  composed  of  eight  divisions, 
the  trout  of  a division  would  occupy  35  |>aces,  which,  in  order  that  the  depth 
may  not  exceed  the  front  of  the  column,  requires  that  a division  and  its  interval 
shall  not  occupy  more  than  five  paces.  If  organized  in  ten  companies,  tbe  front  of 
a dirision  would  occupy  28  paces,  which,  presening  this  ratio  between  the  front  and 
depth  of  the  column,  would  only, allow  three  paces  for  a division  and  its  interval. 

7.  Tbe  Roman  legion  has  l>cen  oAcn  cited  and  studied  as  a model  for  the  organiza- 
tion  of  large  military  bodies;  it  must  not,  however,  be  supposed  that  in  the  forma- 
tion of  the  line  of  battle,  each  legion  was  always  arrayed  as  a distinct  coiqis,  and  that 
parts  composing  it  were  invariably  kept  together  and  disposed  in  the  same  order. 

On  the  contrary,  we  find  that  the  cohorts  of  dificrent  legions,  like  the  battalions  of 
different  divisions,  were  sometimes  detached,  and  arranged,  not  according  to  any 
system  of  tactical  organization,  but  in  the  way  which  was  most  suitable  to  existing 
circumstances.  E.  G.— Ctesar,  in  his  ' Commentaries  on  tbe  Civil  War,’  informs  us 
that,  on  one  occasion,  when  manoeuvring  against  Afranius,  he  drew  up  bis  army  in 
three  lines ; that  his  first  line  consisted  of  20  cohorts,  four  from  each  of  his  five 
legions;  that  his  other  two  lines  each  consisted  of  18  cohorts,  viz.,  3 auxUiar)*  and 
3 from  each  legion,  or  15  legionary  cohorts. 

**  Cssaris  (acies)  triplex : sed  primam  aciem  quaternsc  cohortes  ex  quinqiie  legion- 
ibus  tenebant,  has  subsidiarue  terns,  et  rursus  alia;  totidem,  suie  cujusque  legionis 
subsequebantur.”— Com.  de  Bel.  Civ.  lib.  i.  Ixxxili. 

8.  The  method  of  changing  tbe  direction  of  a mass  of  columns  practised  by  the 
garrison  of  Dublin  in  1844  was  similar  to  the  first  of  the  two  annexed  French 
methods  of  performing  this  raanceuvre. 


THE  MARCH  OP  INFANTRY  CONSIDERED  AS  A BRANCH  OP 
SPF.CIAL  TACTICS. 

“Tout  le  secret  dc  la  Tactique  est  dans  Ics  jambes.”  — Le$  Rneriet  du  Mar¥eh<il 
Saxe. 

Not  only  when  viewed  in  relation  to  the  science  of  General  Tactics,  but  also  when 
considered  as  a branch  of  Special  Tactics,  the  subject  of  marching  presents  itself 
under  two  difTercnt  aspects ; and  in  treating  of  the  details  connected  with  the 
inarching  of  troo]>s,  as  well  as  when  treating  generally  of  the  movement  of  masses, 
it  is  necessaiy  to  keep  in  view  the  distinction  which  exists  between  marches  of  route 
and  marches  of  manoeuvre. 

The  objects  of  th^  two  species  of  marches  arc  essentially  different ; and  in  order 
to  perceive  distinctly,  and  to  appreciate  justly,  the  principles  by  which  each  sjiccies 
ought  to  be  regulated,  a definite  idea  must  be  formed  of  the  nature  of  these  objects. 

EOVTR.MARCHING.  ' 

To  travtrie  the  greateet  pouibk  apace  in  Ike  least  possible  lime,  and  \cith  the 
least  possible  fatigtts  to  the  troops,  may  be  defined  to  be  the  object  of  route* 
marching. 
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The  TBriations  of  thU  maximum  ami  of  theac  txvo  minima  evidently  depend  on 
the  strength  of  the  soldier. 

M'hat  is  this  streng;th  able  to  accompUsli By  what  means  may  it  be  most 
effectually  husbanded? 

It  is  with  reference  to  these  questions  that  the  fundamental  principles  of  route* 
inarching  must  be  determined,  and  the  regidations  established  by  which  it  is  to  he 
governed. 

Let  us  interrogate  e.xperience  in  order  to  ascertain  what  distance  troops  may  he 
expected  to  march  in  a day. 

History  has  reconled  the  length  of  the  i7er,”  or  regular  day's  march  of 

the  Roman  legionaries.  We  know  that  20  Roman  or  I8'4  English  miles  was  the 
distance  lixed  by  the  greatest  military  nation  of  antiquity  os  a fair  daily  task  for  the 
soldier.  The  complete  alteration  in  the  mode  of  dghting  which  has  taken  place 
since  the  invention  of  gunpowder,  and  the  consequent  modiheations  which  the  art  of 
war  has  undergone,  render  the  practices  of  the  ancients  in  many  cases  quite  inappli* 
cable  to  the  circumstances  of  modem  armies  { but  the  proper  length  of  the  day’s 
march  depends  on  physical  circumstances,  which  during  the  lapse  of  ages  have 
undergone  no  alteration  ; and  since  no  troops  ever  surpassed  the  Roman  legionaries 
in  the  frequency,  the  length,  and  the  arduuusness  of  their  marches,  so  we  may  fairly 
infer  none  are  better  qualified  to  determine  the  proper  limits  of  the  day's  march  than 
the  military  legislators  of  ancient  Rome. 

Let  us  then  assume  on  the  faith  of  these  great  authorities  that  about  18  English 
miles  is  the  minimum*  which  at  all  times,  and  during  long>continucd  marches,  ought 
to  form  the  daily  task  of  the  soldier ; but  that  during  peace,  and  under  ordinary 
circumstances,  troops  should  not  be  harassed  by  journeys  of  a greater  length  than  the 
distance  fixed  for  the  regular  day's  march. 

It  it  a more  difficult  task  to  determine  the  maximum  distance  which  good  troops 
may  be  expected  to  march,  when  the  exigencies  of  war  require  that  their  strength 
and  energies  should  be  taxed  to  the  utmost. 

Both  ancient  and  modem  history  supply  us  with  many  examples  of  marches  of 
extraordinary  length : perhaps  it  may  here  suffice  to  quote  one  of  these  notable 
marches. 

Napier  informs  us  that  the  light  brigade  joined  Wellington  at  Talavera  the  day 
after  the  battle,  having,  during  the  hottest  season  of  the  year,  marched  a distance  of 
62  English  miles  in  26  hours.  This  is  an  extreme  instance,  and  shows  what  it  is 
possible  to  accomplish  when  a single  streuuoiu  effort  is  required  of  good  troops. 

The  state  of  the  weather  and  condition  of  the  roads  must  always  e.xcrcise  a great 
influence  in  determining  both  the  advisable  and  the  ncccssaiy  limita  of  the  day’s  march. 
These  limits,  therefore,  cannot  lie  otherwise  than  extremely  variable  and  uncertain. 

This  uncertainty  renders  the  combination  of  marches  an  element  of  military  cal- 
culations, which  is  extremely  liable  to  error,  and  which  it  is  difficult  to  ostiinate 
correctly.  Cuibcrt  justly  remarks,  “ Many  warlike  operations  fail  from  ignorance 
how  to  combine  with  precision  the  times,  the  distances,  or  the  nature  of  the  roails.’* 

Let  us  now  consider  by  what  means  the  toils  and  fatigues  of  the  march  can  be 
rcducwl,  and  the  soldier^s  daily  task  performed  In  the  easiest  possllile  manner. 

In  this  inquiry  we  can  derive  no  liencfit  from  the  wisdom  of  the  ancients.  No 
account  has  been  hande<l  down  to  us  of  the  minutiie  of  their  discipline,  nor  of  the 


* llie  •tren^rth  of  the  soldier  it  not  the  only  measure : the  deltya  hjr  artillery,  &c.,  must 

be  taken  into  cootulrrmtioii,  which  will  reduce  the  IH  probably  to  I&. 
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precepts  of  detail  by  which  their  marches  were  regulated.  The  best  modes  of 
training  and  preparing  for  pedestrian  exercise  arc,  however,  well  understood;  many 
salutoiy  regulations  arc  at  present  in  force  to  provide  for  the  comfort  and  ease  of  the 
soldier  on  the  march ; and  it  is  probable  that  others  might  be  devised  which  would 
still  further  tend  to  promote  these  important  objects. 

The  chief  points  to  be  attended  to  in  the  conduct  of  marches  are  — 

1st.  The  equipment  of  the  troops. 

2nd.  The  order  of  march. 

3rd.  The  rates  of  march  and  intervals  of  rest. 

4tb.  Precautions  to  be  obsen’ed  at  the  end  of  the  march. 

A few  obsen  ations  on  each  of  these  points  will  conclude  this  review  of  the  subject 
of  routc«niarcbing. 

1st.  Ei/uipmtnt  of  the  Troopn.  — This  is  not  the  place  to  enter  into  a general  dis- 
cussion respecting  the  costume  and  equipment  of  the  soldier.  To  inquire  whether 
the  fashion  of  his  uniform  is  well  adapted  for  bodily  exercise  ? ^Vhether  the  weight 
of  his  kit  is  reduced  to  the  least  possible  amount } and  whether  the  burden  he  has 
to  bear  is  arranged  and  suspended  according  to  the  roost  scientific  principles  ? 

These  inquiries  arc  highly  important,  and  have  a direct  bearing  on  the  soldier’s 
capacity  of  enduring  fatigue ; but  it  will  here  be  sufficient  to  notice  that  part  of  his 
equipment  which  has  the  most  immediate  and  essential  connection  with  the  subject 
of  marching, — viz.  the  clothing  of  his  feet. 

Too  much  care  cannot  be  taken  that  the  soldier’s  socks  be  thick  and  soft  in  their 
texture.* 

That  his  shoes  have  strong  broad  soles  and  low  heels ; that  they  fit  easily,  and  that 
previous  to  a march  they  he  softened  with  grease. 

Rubbing  the  feet  with  soap  is  also  recommended  as  a method  of  preserving  the 
feet.  On  the  due  observ  ance  of  these  and  similar  precautions  the  condition  of  the 
soldier’s  feet  principally  depends;  and  as  the  majority  of  men  who  fall  out  on  the 
line  of  march  arc  disabled,  not  by  fatigue,  but  by  sore  feet,  it  is  obvious  that  no 
part  of  the  interior  economy  of  a company  should  be  more  carefully  superintended 
by  its  Officers  than  the  state  of  the  men’s  shoes  and  stockings. 

2d(L  Order  of  March, — On  the  line  of  march,  when  no  enemy  is  at  hand,  it  is  the 
custom  of  all  armies  to  free  the  soldier  as  much  as  possible  from  the  restraints  of  the 
parade  ground.  To  loosen  the  files ; to  open  the  ranks ; to  allow  the  men  to  carry 
their  arms  they  please;  to  abandon  their  measured  pace;  to  converse  with  each 
other;  and,  in  short,  to  trudge  along  as  cheerfully  as  they  will,  and  as  easily  as  they 
may.  Such  is  the  extent  of  the  licenses  which  the  regulations  of  the  Service  grant 
the  soldier  at  the  word  **  March  at  case perhaps  the  principle  on  which  these 
licenses  arc  granted  under  certain  circumstances  admits  of  being  carried  out  a step 
further. 

lu  time  of  peace,  when  to  move  from  point  to  point  (not  to  manoeuvre)  is  the 
object  of  the  march,  and  when  between  one  halting-place  and  another  no  formation 
is  contemplated,  why  should  not  the  sections  march  at  double  or  even  treble  dis- 
tance f 

In  the  march  of  a strong  column,  inconvenience  might  arise  from  thus  doubling  or 
trebling  its  length ; but  in  the  case  of  a regiment  or  a detachment,  no  inconvenience 
would  be  felt  from  so  doing. 

By  increasing  the  distance  between  the  sections,  and  by  taking  care  that,  when 


* If  this  ciaoot  be  serureJ,  t>«tter  lake  off  the  stockings  sltogelber. 
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fonued  at  close  order,  their  front  should  not  exceed  half  the  breadth  of  the  mad, 
crowding  and  jostling  would  be  avoided,  and  the  greatest  possible  freedom  from  dust 
aud  heal  secured  to  each  individual  soldier. 

it  is  scarcely  necessary  to  remind  any  one  who  has  marched  with  troops  how  a 
song  with  a chorus,  or  a lively  air  played  by  the  hand,  invigorates  the  drooping 
spirits  of  tired  soldiers.* 

3nl.  Hairs  qf  March,  i(c. — In  order  to  march  a given  distance  with  the  least  pos> 
sibic  fatigue,  it  is  of  great  importance  that  the  rates  of  march  and  intervals  of  halt 
should  Ite  properly  regulatecL  If  the  rate  of  progressiou  l>c  very  rapid,  the  strength 
will  be  exhausted  by  the  violence  of  the  exercise  ; and  if  very  slow,  will  be  worn  out 
by  its  lung  continuance. 

Between  these  extremes  there  must  l>c  a medium  rate  of  march,  which  is  the  most 
favorable  for  husbanding  the  strength,  aud  by  using  which  a given  (bstance  will  be 
accompIishe<l  with  the  Ica.^it  possible  futigiie  to  the  soldier. 

Id  order  to  determine  this  medium  rate,  it  would  be  highly  desirable  to  ascertain 
by  an  extensive  series  of  careful  and  varied  oltservations  on  the  march  of  troops, 
what  degree  of  quickness  of  step  is  least  fatiguing  to  the  soldier,  and  most  easily 
sustained  by  him  thmughout  a day’s  march  in  heavy  marching  order. 

It  would  l>e  also  useful  ami  intcrestitig  to  determine  by  accurate  cx|)criment9  tlie 
alMolutc  rates  of  march,  or  ratios  of  distances  to  times,  w tiich  correspond  to  ditTcrent 
degrees  of  quickness  of  step. 

These  investigations  would  not  only  furnish  useful  data  for  regulating  the  conduct 
of  marches,  and  for  the  calculation  of  military  movements, f but  would  also  serve 
as  a basis  from  which  principles  and  considerations  might  he  deduccil  for  selecting 
and  combining  that  length  and  that  quickness  of  pace  which  arc  most  suitable  for 
the  attainment  of  precision  and  uniformity  in  roanccuviing. 

Table  No.  1.  will  he  found,  which  presents  a comparative  view  of  the  rates  of 
march  established  by  regulation  in  the  armies  of  several  different  nations.  Judging 
from  the  want  of  uniformity  in  this  fundamental  part  of  the  soldier’s  training  which 
the  Table  exhibits,  it  may  l>c  presumed  that  the  discovery  of  some  principle  to  fix  the 
proper  standards  for  the  length  and  quickness  of  the  military  pace  is  still  a deside- 
ratum in  the  Science  of  Tactics. 

Of  these  two  elements  which  enter  into  the  composition  of  a rate  of  march,  it  is 
evident  that  one, — viz.  the  length  of  the  pace — has  a functional  dependence  on  height, 
and  will,  therefore,  when  not  artificially  regulated,  of  course  vary  in  different  in- 
dividuals. 

The  annexed  Table  shews  the  results  of  some  experiments  made  by  the  writer  of 
this  Article  with  the  view  of  determining  his  own  rates  of  walking. 

It  indicates  that  the  length  of  the  pace  is  very  considerably  modified  by  its  quick- 
ness, and  that  as  the  rate  of  motion  is  accelerated,  the  length  of  the  |>ace  is  increased, 
though  not  in  a uniform  ratio.  If,  as  seems  probable,  the  rafio  of  this  increase  is  in 
a great  measure  independent  of  height  and  other  individual  peculiarities,  this  relation 
between  the  length  and  quickness  of  the  pace  is  worthy  of  being  accurately  investi- 
gated, and  ought  certainly  to  be  considered,  and,  if  possible,  preserved  in  constructing 
artificial  rates  of  march  for  military  purposes. 


• Attended  to  more  5n  Foreign  Serrice*  than  in  ours. 

t Some  prioeipie  might  be  estahlkhed  of  never  loading  the  soldiers  with  more  than  one  da^'t 
liisruit  and  00  rounds  of  ammunition,  except  on  very  urgent  occaaioiia,  and  loading  b4s-bor*es  with 
tli«  complrmcDt  of  both,  inateml  of  harassing  the  men. — Editors. 
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TABLE  I. 

Lengths  qf  Pace  and  Rates  of  March  cttrresponding  to  Steps  qf  different  Degrees  of 
Quickness  {the  height  without  boots  being  5'  9^. 


No.  of 
■trpi  |>vr 
minutr. 

Variationi  of  like  Pace. 

Ratr«  of  March. 

1 

"B  . 

ti 

Jl 

e R 

C S i 

l§| 

a a ’5 

S w . 

Iff 

IlS: 

Ihl: 

•Ills 

3 

e 

a 

1 

1 

>> 

i 

o 

.3 

s. 

e 

s 

1 

_c 

si 

100 

31-06 

-1-65 

86-28 

2-941 

20'  23" 

108 

3101 

„iro 

- -05 

93-05 

3172 

18'  55* 

115 

32- 19 

» *52 

•H-17 

27-95 

102-83 

3*619 

17'  7" 

120 

33-73 

+ 1-2 

1-54 

21-29 

112-47 

3-834 

15' 39* 

125 

33-8 

.,1-9 

•07 

467-3 

117-37 

4-001 

U'59* 

130 

3508 

2-37 

1-28 

25-55 

126-66 

4-318 

13'  53" 

Average 

32-71 

Note.  — The  Ttluet  givca  in  the  Table  are  tTeraget  deduced  from  repeated  ob8Cr> 
vations  of  the  times  of  tniTereiog  known  distances.  During  each  set  of  observations 
the  distance  traversed  varied  from  14  to  17  miles. 

If  accunte  Tables  similar  to  the  above  were  formed  from  sufficiently  numerous 
observations  on  the  march  of  troops  in  heavy  marching  order,  then  by  a simple 
reference  to  the  number  of  paces  per  minute,  (an  element  which  is  easily  ascertained 
and  controlled,)  the  duration  of  marches  might  be  estimated,  and  their  rate  regulated 
with  very  great  precision. 

A rate  of  march  being  determined  suitable  to  the  circumstances  of  the  case,  and 
the  nature  of  t he  object  to  be  attained,  its  conformity  woidd  be  easily  preserved  by 
making  an  officer  or  non>commisaioned  officer  march  at  the  head  of  the  column, 
and  regulate  the  quickness  of  the  pace  by  occasional  reference  to  a watch. 

The  duration  of  halts  and  the  proper  intervals  between  them  must  have  consi* 
dernblc  influence  in  modifying  the  fatigues  of  a march.  In  the  Standing  Orders  of 
the  Light  Division,  most  of  which,  we  are  informed  by  the  Editors,  originated  in  ol>* 
servations  made  in  the  held  by  the  late  M^jor-General  R.  Craufurd,  it  is  directed, 
^'that  the  first  halt  of  a column  shall  take  place  half  an  hour  after  it  marches  oflT, 
and  that  afterwards,  at  the  end  of  every  hour,  it  shall  halt  for  at  least  five  minutes.'* 

4lh.  Precautions  qfter  the  March.  — With  a view  to  the  preservation  of  the  men’s 
feet,  it  is  the  custom  in  some  regiments,  immediately  after  the  conclusion  of  tlie  day’s 
march,  fur  the  Company  Officers  to  go  round  the  billets  and  see  the  men  paraded 
without  shoes  and  stockings,  in  order  to  ascertain  that  their  feet  have  been  properly 
washed  and  cleaned.  A Medical  Officer  also  visits  the  billets  and  dresses  the  feet  of 
such  of  the  men  as  are  badly  blistered. 

As  it  is  not  always  possible  for  a Surgeon  to  perform  this  duty,  perhaps  it  might  be 
useful  to  promulgate  a few  simple  directions,  pointing  out  the  best  way  of  treating 
blisters,  and  to  commit  the  enforcement  of  these  directions  to  the  Company  Officers. 
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II.  MARCHX8  or  MANtXUVRE. 

It  U neceMary  that  separate  iKxliea  manceuvring  together  ahould  move  at  the 
same  rate,  in  order  that  the  proper  internals  may  be  preien'ed  between  divUionSy  and 
that  tactical  combinations  may  be  executed  with  predtion. 

It  is  also  necessary  that  the  soldiers  of  a didsion  should  move  at  a uniform  rate,  in  t 

order  to  present  the  hies  separating  from  one  another,  and  thereby  deranguig  the 
correct  dressing  of  the  line,  on  which  the  direction  of  the  march  of  the  division,  and 
consequently  the  accuracy  of  its  movements,  entirely  depends. 

Prom  these  considerations,  with  reference  to  the  purpose  of  this  Paper,  it  follows, 
that  in  manuoevring,  Uniformity  qf  Motion  u th«prmci/ial  object  to  be  attained. 

This  renders  the  march  of  troops,  when  executing  military  evolutions,  |>erfectly 
diiTerent  in  its  character  and  principles  from  those  marches  which  have  no  other 
object  than  to  move  them  from  one  place  to  another. 

In  manoeuvring,  the  rate  of  march  is  no  longer  a measure  of  the  strength  of  the 
soldier,  varying  according  to  the  quality  of  the  troops  and  the  circumstances  which 
affect  their  ability  to  sustain  the  fatigues  of  the  march,  but  is  a uniform  rate  strictly 
defined  by  regulation,  and  at  all  times  and  under  all  circumstances  among  the  soldiers 
of  the  same  army  remaining  perfectly  fixed  and  invariable. 

In  order  that  the  motion  of  a body  of  men  should  be  perfectly  uniform,  it  is 
evident  that  the  cadence  and  length  of  the  pace  of  each  invulidual  must  be  precisely 
the  same. 

Accordingly,  in  all  highly  disciplined  armies  the  careful  training  of  the  recruit  to 
sndi  a measured  pace,  regulated  by  the  constant  use  of  the  plummet  and  pace-stick, 
is  the  basis  of  the  whole  system  of  tactical  instructioD. 

In  these  artificial  systems  of  marching,  the  motion  ought  to  be  entirely  from  the 
hips,  and  the  length  of  pace  ought  never  to  be  so  great  as  to  cause  the  slightest  de- 
rangement of  the  steadiness  of  the  body  and  squareness  of  the  shoulders. 

In  all  existing  codes  of  military  instruction,  two  priocipal  rates  of  march,  termed 
by  the  Preach  **pat  cadene^i,”  are  taught  the  recruit. 

The  slower  or  fundamental  rate  is  used  in  teaching  the  principles  of  marching  in 
parade  movemeaU,  aad  in  those  manceuTres,  such  as  the  inarch  of  lines,  where  the 
greatest  predsioo  is  required,  and  where  individual  irregularities  have  the  greatest 
effect  in  disturbing  the  movement  of  masses.  The  other  rate,  in  some  Services 
termed  the  deploying  step,'’  is  that  which  is  habitually  used  when  the  manccuvre 
is  executed  by  a combination  of  the  movements  of  divisions  of  a small  extent  of 
front. 

Regularity,  not  rapidity,  is  the  principal  object  to  be  attained  iu  onlinary 
manceuvres,  and  the  regulation  pace  ought  never  to  be  so  quick  as  to  cause  the  slightest 
hurry,  crowding,  or  confusion  in  the  ranks. 

In  addition  to  these  two  principal  rates  of  march,  in  some  armies  troops  are  drilled 
to  a numiug  pace,  applicable  to  certain  special  exigencies  of  warfare. 

This  is  a very  useful  part  of  the  instruction  of  the  soldier,  for,  although  In  making 
a rush  to  seize  a contested  point,  it  is  probable  that  no  discipline  will  equalize  the 
step  of  the  bold  and  the  timid,  yet  in  many  circumstances  — such,  fur  example,  as 
sudden  formations  against  cavalry  — Iwtli  great  regularity  and  great  expedition  are 
absolutely  essential  to  the  safety  of  infantry. 

Guibert,  in  his  admirable  Essay,  makes  the  following  observations  concerning  this 
rate  of  movement ; — 

**  The  treble  or  running  step  cannot  be  restricted  to  any  fixed  degree  of  quickness, 
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because  its  quickness  ought  to  ^'aryin  proportion  totlic  im|)ortancc  of  forestalling  the 
cnemr,  the  distances  to  be  traversed,  and  the  object  to  he  attained  after  traversing 
these  distances,  i consider  it  as  the  step  to  be  used  in  all  cases  where  a great 
acceleration  of  spectl  is  necessary. 

“ Tljcrcfore.  in  order  to  forestall  the  enemy  on  an  essential  point,  to  tuni  his  flank, 
to  deploy,  and  !>c  preparctl  to  charge  l)cfore  he  is  fonnetl,  the  rate  of  this  step  should 
be  carried  to  its  utmost  limits;  but  in  such  cases  the  soldiers  must  not  be  ex(>cctcd 
to  maintain  equality  of  step,  iinifonuity  of  time,  or  the  symmetrical  order  of  the 
files ; it  ought  to  suffice  if  they  advance  in  silence,  if  the  files  are  kept  separate, 
if  they  do  not  get  before  their  officers;  and  if  at  the  word  * halt  fnmt*  they  close 
in,  halt,  and  regain  their  places." 

There  is  another  observation  of  Guihert’s  which  is  worthy  of  notice,  as  illustrative 
of  the  nature  of  the  considerations  which  dctcmiiiic  the  character  of  the  march 
suitable  to  military  evolutions. 

He  says,  in  great  roanojuvres,  when  large  bodies  of  troops  change  their  position, 
many  of  the  divisions  liaving  to  traverse  broken  ground  and  to  march  eonsiderihic 
distances,  that  to  subject  the  men  to  the  constraint  of  a measured  pace  is,  under  such 
circumstances,  neither  necessary,  nor  is  it  practicable.  That  such  movements  should, 
during  the  greater  part  of  their  extent,  be  conducted  on  the  principles  of  ordinary 
routc*marches,  and  that  it  is  only  when  the  march  of  each  battalion  is  near  its  termi- 
nation, when  it  is  about  to  deploy,  or  to  enter  an  alignment,  that  its  compact  order 
should  be  restored,  and  the  regulation  pace  resumed. 

Different  nations  have  adopted  different  standards  fur  the  regulation  both  of  the 
length  and  quickness  of  the  military  pace. 

The  variations  of  these  standards  (as  will  be  seen  by  reference  to  the  annexed 
Tabic)  are  by  no  means  inconsiderable. 

Companng  the  lengths  and  rates  given  in  it  with  those  of  Table  I.,  and  assuming 
that  the  allowances  which  must  be  made  for  the  effect  on  the  length  of  the 
pace  caused  by  the  weight  of  a knapsack,  and  by  the  difference  between  five  feet 
nine  inches,  (the  height  given  in  the  Table,)  and  whatever  may  be  the  average  height 
of  the  army,  would  not  materially  affect  the  results  there  shewn ; taking  it  for 
granted  also  that  these  residts  present  a tolerably  near  approximation  to  the  natural 
relation  which  subsists  lietween  the  length  and  quickness  of  the  pace  corresponding 
to  the  height  and  degrees  of  march  given  in  the  Table ; then  it  w ill  l>e  observed  that 
the  proportions  of  the  British  quick-step  are  more  consistent  with  this  natural 
relation  than  the  military  steps  of  any  of  those  nations  with  which  it  has  been 
compared. 

And  since  the  constraint  of  stepping  short  is  quite  as  harassing  as  the  exertion  of 
stepping  out,  it  cannot  be  doubted  that  in  those  systems,  such  os  the  American,  and 
especially  the  Spanish,  where  a very  short  has  been  eomhined  with  a very  quick  step, 
that  this  violation  of  a physical  law  must  have  an  injurious  effect  in  increasing  the 
difficulty  of  training  the  recruit. 

It  may  also  lie  noticed  that  the  British  and  Prussian  paces  are  those  which  ap- 
proach most  nearly  to  the  length  of  the  military  pace  of  the  ancient  Romans. 
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TABLE  II. 


Ijtngtht  qf  pact  and  Rattt  of  March  ealabliMhtd  by  Rtynlatinn  in  teveral  difftrtni 
Jrmita. 


1 

Leofttli  of  Pace. 

Ratra  of  March.  | 

1 

No.  of 

Yardi 

RritUb 

l>acca  per 

per 

Name  of  Nation. 

Name  of  pace. 

Fontifro  Meaaum. 

inehra. 

minute. 

minute. 

1 British  . . . 

Slow  step 

30 

75 

62*5 

Quick  step 

do. 

108 

90 

‘ 

Double  step 

36 

150 

150 

1 French  . . . 

Pas  ordinaire 

65  centimetres 

25*59 

76 

54-02 

1 

Pas  acceler^ 

Do. 

do. 

100 

71-11 

not 

given 

f 140 

Pas  redouble 

Not  given. 

1 to 
L150 

i Pnusiart  . . 

Ordinairer  schritt 

f 2 fuM.  4 zoll. 

1 Kliinlandmeasurc 

1 28-83 

75 

60  06 

Geschwind'Sehritt 

Do. 

do. 

108 

86*49 

i 

For  the  charge 

Not  given. 

120 

1 Austrian  . . 

Russian  . . 

Spanish  . . 

Paso  regular 

2 pies 

22-25 

76 

46*97 

Paso  rcdoblado 

Do. 

do. 

120 

74*17 

United  States . 

Common  step 

28 

90 

70 

Quick  step 

do. 

120 

93*33 

i Ancient  Roman 

Paastis  Militaris  (I ) 

29-18 

Average  . . 

Slow  step 

27*31 

78*4 

59*47 

Quick  step 

do. 

111*2 

84*36 

Nott. — The  length  of  the  Roman  pace  has  been  calculated  on  snpposilion  of  there 
being  75  Roman  miles  of  100  double  paces  to  a degree.  The  Prussian  rates  of  march 
have  been  taken  from  Schanihorst ; the  others  from  the  Regulations  of  the  different 
Sersiccs. 

In  making  the  reductions  the  following  values  have  been  adopted: 

Metre  . . . = 39’37  inches. 

Rhinland  foot  . » 12‘356  „ 

Burgos  foot  . . a 11*128  „ 


EVOLUTIONS  OF  ARTILLERY.* 

ART1LLBRT  ACTING  WITH  OTHER  TROOPS. 

1.  \Micn  artillery  is  attached  to  other  troops,  and  that  its  movements  are  to 
lx;  regulated  by  them,  the  Commander  should  maumuvre  so  as  not  to  intemipt 
them. 


* From  ' InatiartioDS  and  Regulations  for  Field  Battery  ExerciK.' 
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2.  He  (as  well  as  every  other  officer)  should  be  well  acqiiiunted  with  the  evo- 
lutions of  troo]>s,  for  he  will  then  know  the  ground  which  they  will  go  over  iu 
perfonning  any  manccuvrc,  and  will  never  impede  them ; moreover,  he  will  be 
enabled  to  arrive  more  quickly  at  the  position  he  is  to  occupy. 

3.  Though  in  matters  of  review  the  artiller)'  should  generally  conform  as  nearly 
as  possible  to  the  movcmenlb  of  the  troops,  yet  a latitude  should  be  given  to  the 
Couimandcr  to  dc]>art  from  this  rule  whenever  he  may  see  it  necessary,  and  when 
he  thinks  he  may  attain  his  object  by  acting  differently. 

4.  In  all  alignments  of  troops,  the  artillery’  should  never  be  brought  up  nearer 
than  sixty  yards  from  the  intended  alignment,  till  the  points  of  it  are  finally  estah- 
lUhed,  when  the  Commander  will  move  it  up  to  its  jmsition,  twenty  yards  in  rear  of 
the  line,  where  it  will  remain : by  this  means,  should  the  whole  move  to  a flank,  the 
artillery  will  be  clear  of  the  line  of  pivots. 

5.  When  the  artillery  is  ordered  into  line,  or,  at  review,  when  the  General  is 
about  to  appear,  Nos.  1 of  each  sul>division  move  out,  and  place  themselves  one  pace 
and  a half  in  rear  of  the  front  rank  of  the  troops,  and  facing  to  their  subdivisions. 
The  artillery  move  forward,  Nos.  1 halting  their  subdirisions  when  the  leaders 
come  up  to  their  own  }>ersons. 

6.  Should  the  artillery  lie  ordered  for  action,  and  be  required  to  fire,  it  will  move 
forward  previous  to  its  unlimlicring. 

7.  Wlicu  the  gun.s  arc  in  action,  the  axletrces  are  to  he  in  a line  with  the  front 
rank;  and  when  they  are  ordered  to  limlier  up  to  the  front,  they  must  be  run  lutck 
so  as  to  leave  the  alignment  clear. 

8.  Tlie  artillery  should  always  cover  the  troops  when  advancing,  retiring,  or  de- 
ploying into  line. 

9.  In  line,  the  artillery  will  gonerally  be  placed  on  the  flanks  of  the  troops  to 
which  it  is  attached;  and  if  there  be  no  other  troops  on  its  outward  flank,  there  will 
be  sufficient  room  for  it  to  move  freely.  When,  however,  it  is  to  be  drawn  up  be- 
tween two  bodies  of  troops,  it  must  manoeuvre  as  much  as  possible  on  its  own 
ground.  The  Table  at  the  end  shows  the  number  of  yards  for  a battery  of  six  guns 
in  line  and  in  column.  With  less,  the  artillery  will  be  confined. 

10.  The  distance  which  artillery  can  move  in  advance  of  a line  must  always  de- 
pend upon  the  support  it  can  receive  frt>m  the  troops  or  covering  party,  and  from  the 
nature  of  the  ground.  The  Commander  must  always  be  guided  by  the  position  and 
manoeuvres  of  the  enemy.  Should  there  be  any  favorable  positions,  or  risings  or 
swells  in  the  ground,  advantage  should  be  taken  to  place  the  limbers  under  cover. 

11.  If  the  line  is  to  advance  after  deployment,  the  artillery  must  gain  ground 
to  the  front,  while  taking  ground  to  the  flank  to  uncover  the  troops  as  they  deploy. 

12.  When  the  line  advances  and  approaches  the  battery  which  covers  the  advance, 
the  Commander  will,  in  proiter  time,  push  forward  the  halGbatteries  alternately, 
either  limbered  up  or  with  the  prolongc. 

13.  When  artillery  is  in  action  on  the  flank  of  a line,  it  should,  In  general,  1>c 
placed  more  or  less  in  echellon,  in  order  to  bear  obliquely  on  the  enemy  in  front. 

14.  When  the  line  retires  by  alternate  companies,  wings,  or  battalions,  the 
artillcrv'  must  remain  with  that  part  of  it  which  is  nearest  the  enemy  ; retiring  with 
the  prolongc,  and  holt  when  it  arrives  with  the  haltcil  part  of  the  line. 

15.  When  the  line  changes  front  to  a flank  on  its  centre,  the  artillery,  with  the 
flank  thrown  back,  should  cover  it,  retiring  with  the  prolongc;  the  artillery  on  the 
other  flunk  covers  its  advance. 

16.  XMicn  the  line  is  thrown  l>ackward  or  forward  on  one  of  its  flauka,  some  of  the 
guns  nearest  the  halted  flank  may  \k  run  into  tine  by  hand. 
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17.  When  the  troops  are  in  column,  the  artillery  sliouUl  l>c  on  the  reverse  flank. 

18.  If  the  artillery  be  at  the  head  of  the  column,  and  from  obstacle  or  a tiarrm? 
road,  it  bccomet  necessary  to  diminish  the  front,  it  should  l>e  done  before  the  head 
of  it  arrives  at  the  spot ; so  that  no  delay  may  )>c  caused  in  the  rear. 

19.  Whenever  the  ground  l»ecomcs  too  narrow  for  Imth  troops  and  artillery  to 
march  on  the  same  front,  the  artillerv-  should  endeavour  to  get  to  the  head  of  the 
columu,  or  it  will  proltahly  have  to  wait  till  all  the  troops  have  passed. 

20.  When  a line  of  troops  wheels  backwards  into  column,  the  artillery,  in  break- 
ing into  column,  must  close  to  the  reverse  flank,  so  as  not  to  interrupt  (he  line  of 
pivoU.  When  the  column  is  put  in  motion,  the  reverse  guns  oi>cn  out  to  the  pro|K-r 
interv'aU. 

21.  W'hen  there  are  troops  Imth  in  front  and  rear  of  a column  of  artiller}',  and  that, 
in  order  to  facilitate  the  movement,  the  carriages  go  so  far  to  a flank  as  to  leave  the 
space  between  the  two  columns  of  troojjs  entirely  dear,  two  markers  should  l>e 
]H>sted  just  w ithin  the  line  of  pivots,  to  mark  the  situation  of  the  flanks  of  the  artil- 
lery, and  to  preserve  a proper  distance  for  it  l>etween  the  columns  of  tnwps. 

22.  In  column,  with  troo|M  both  in  front  and  rear,  the  artillcPr'  should  never  oi>cn 
out,  if  it  can  )>c  avoided,  to  more  than  the  distance  it  stands  uj>un  iu  line. 

23.  The  infantry  generally  wheels  backwards  from  line  into  column.  If  the 
artillery  wheels  forv^ard,  instead  of  breaking  into  column,  there  will  be  a false  dis- 
tance lietwecn  the  rear  of  one  and  the  front  of  the  other.  The  Commauder  of  the 
artillery  must  correct  this  by  slackening  his  pace. 

21.  It  is  alwa}!)  essential  to  procure  sufficient  room  for  artillery  to  move  in,  and 
when  Iwtwccn  two  columns  of  troops,  never  to  crowd  the  carriages  so  much  as  to 
diminish  this  space. 

2b.  When  the  troo]>s  arc  in  line  of  contiguous  battalion  columns,  the  artillery 
should  be  iu  line  on  the  flanks  of  the  line  nf  columns,  at  the  usual  dlstuuce  of  20 
yards  from  the  front  of  the  leading  companies  of  liattuUuns. 

2G.  When  a mass  of  columns,  or  a line  of  contiguous  columns,  ailvanccs  previous  to 
deployment,  the  artillery  must  l>e  pushed  forward  to  the  position  which  it  is  to 
occupy  when  the  line  is  formed. 

27.  When  the  troo|>s  retire  in  column,  the  artiller}'  should  retire  on  their  flank, 
w hen  the  ground  will  peniiit;  but  if  the  column  enters  a road  or  deflh%  tlic  artillery 
wbich  is  to  cover  it  must  place  itself  in  the  rear,  retiring  with  the  largest  possible 
front. 

28.  For  the  position  of  artillery  when  the  infantry'  form  squares,  sec  Article  4.  * 

29.  It  may  lie  as  well  at  reviews  not  to  fire  when  riflemen  or  other  troops  arc  iu 
front  of  the  artillery;  although,  in  reality,  the  guns  can  with  safety  Are  round  shot, 
if  necessary,  over  their  licaiU,  or  through  any  large  intervals  which  may  be  lictween 
the  advanced  bodies. 

30.  When  the  roails  arc  good,  or  even  tolerable,  the  artillery  is  always  obliged  to 
wait  for  the  infantry,  which  is  attended  with  much  additional  fatigue  to  the  horses, 
from  having  their  harness  so  much  longer  ii{H)n  them.  When,  therefore,  there  is  no 
danger,  the  artillery  should  be  allowed  to  regulate  its  own  rate  of  marching. 

31.  One  of  the  most  important  objects  tliat  can  be  attcndeil  to  is  the  march,  when 
troops  are  to  assonihle  at  a fixed  time  ami  place.  The  Commander  of  artillery  may, 
with  judgment  aud  ex])cricncc,  save  much  unnecessary  fatigue  to  lioth  men  and 
horses,  by  taking  into  consideration  the  state  of  the  weather  and  roads,  and  regu- 
lating his  movements  accordingly. 


* 'I'bL*  alludes  to  another  part  of  the  woiL  from  which  the  extract  vaj  mute. 
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FASCINES. 


EVOLUTIONS  OF  CAVALRY.— r»*  ^MANCBura*/ 


FASCINES.* 

The  two  descriptions  of  fascines  used  in  sieges  arc  those  for  revetting  and  tmdng. 
Great  care  and  some  practice  is  neccssar}*  to  make  long  fascines  well  and  expeditionsly. 
They  should  be,  when  finished,  straight,  cylindrical,  and  pliant;  bound  round  with 
good  thick  unbroken  gads,  or  withes,  at  equal  distances  of  not  more  nine  inches 
asunder,  the  knots  well  tied,  and  all  in  one  line  ; no  variation  in  the  girth,  exceeding 
one  inch,  to  be  allowed. 

Much  depends  on,  and  mneh  time  will  be  saved  by,  attention,  in  the  first  instance, 
to  the  fixing  of  the  trestles  firmly  and  accurately.  Tlie  two  stakes  arc  usually  tied 
together  with  rope  or  twigs ; but  they  will  be  much  steadier  if  fastened  by  a wooden 
pin.  The  rope-lashing  may  then  be  added  to  advantage,  particularly  if  it  fills  up 
somewhat  of  the  angle,  thus  giving  a better  shape  to  the  fascine.  It  is  of  conse- 
quence to  have  the  stakes  for  the  trestles  of  squared  wood,  as  being  more  easily 
arranged  with  accuracy ; and  great  care  must  l>e  taken  that  they  cross  at  right 
angles,  and  that  the  intersections  cover  well  in  line.  The  ground  should  be  level, 
and  the  trestles  not  more  than  2 feet  6 inches  apart.  The  stakes  may  be  ripped 
out  of  old  3-inch  platform  plank,  in  battens  4 inches  broad ; and  if  required  for  any 
length  of  time,  the  whole  set  of  trestles  may  be  kept  steady  by  strips  of  wood  running 
along,  and  nailed  to  them,  outside. 

No  dry  wood  should  be  used  in  the  fascine,  if  green  can  be  obtained  in  sufi&dent 
quantity.  The  longest  and  straightest  stuff  outside,  the  more  irregular  and  the 
smaller  within.  There  should  be  plenty  of  small  brushwood  to  give  compactness  by 
filling  up  interstices.  The  largest  branches  may  be  II  or  2 inches  thick  at  the  bntt. 

Fascines  for  revetting  must  be  made  at  once  of  the  proper  length,  and  not  sawn  off 
at  the  ends,  except  when  for  embrasTues,  where  the  inside  ends  must  be  even.  Not 
only  should  revetting  fascines  be  left  rough  at  the  ends,  but  the  ends  of  the  branches 
should  be  cut  to  a slant,  so  that  when  forced  into  each  other,  a better  joint  may  be 
more  readily  made.  All  leaves  must  be  stripped,  but  the  twigs  may  remain. 

The  gads  must  be  of  the  most  pliant  w'uod  that  can  be  procured ; if  possible,  from 
1 to  2 inches  thick  at  butt.  They  arc  twisted  and  wrought  until  pliable.  The  ‘ eye  * 
should  be  made  as  soon  as  a lutlicient  length  for  binding  is  secured,  and  not  left  as 
a matter  of  course  to  the  very  smallest  part,  which  the  men  are  apt  to  do,  to  save 
themselves  trouble.  If,  as  with  oak,  the  wood  does  not  twist  readily,  it  can  be 
softened  by  being  passed  through  the  fire.  To  preserve  the  suppleness  of  the  gads, 
they  may  be  kept  in  water. 

Four  men  are  enough  for  a revetting  fascine : two  prepare  the  staff,  two  arrange 
it  on  the  trestles.  They  should  make  one  of  eighteen  feet  in  three  hours.f  They 


* PtvQi  the  Notes  of  Major-General  Sir  J.  F.  Burgnyne,  written  at  Ciudmd  Rodrigo  in  ISIS, 
t lu  the  preparations  for  the  siege  of  Bayonne,  ISU,  the  Portuguese  ;>artiea  of  the  IJne.  em- 
ployed on  fascines  and  gabions  {cm  which  kind  of  work  they  are  regular,  diligent,  and  porticulariy 
elevcrj,  mule  at  tbe  rate  of  twelve  18-foot  tasdnes  every  six  men  per  day.  at  one  set  of  trestles, 
besides  their  proportioa  of  pickets  (fU)  | the  stufT,  wbidi  was  rery  good,  being  ‘ delivered ; ’ and  tbe 
bamis  of  spun  yarn.  They  were  paid  Hd.  for  each  18-foot  fosciue  with  its  seven  pickets.  It  made 
little  diiTerence,  as  to  time,  whether  they  used  spun  yarn,  or  willow  gads.  Tbe  above  party  made 
eight  la.foot  fascines  is  six  boors  easily. 

V'ery  great  allowwoce,  however,  must  be  made  at  first  sUrUog  with  English  soldiers ; and  reckoning 
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will  require  four  bill-books,  a fascine  cboaker,  a mallet,  and  guage  sticks  for  proper 
diniensious  of  their  worii. 

Whc'u  sufficient  stutf  has  been  laid  on  the  trestles,  the  cboaker  is  passed  round  at 
about  ten  inches  from  the  ends,  and  pulled  by  two  men  until  an  inch  or  so  less  in 
girth  than  it  is  intended  to  be.  It  is  then  tied  close  to  the  choakcr,  or  at  nine 
inches  fn)m  the  ends.  The  binding  then  proceeds  from  the  ends  to  the  centre. 
Binds,  nine  inches  apart. 

The  usual  mode  of  tying  the  knot  is  by  passing  the  thick  end  of  the  gatl  through 
an  eye  in  the  small  end,  and  then  twisting  the  thick  one  round  itself  in  a kind  of 
oblique  spiral ; but  this  will  frequently  loosen,  particularly  if  left  exposed  to  the  sun ; 
besides  which,  the  eye  is  very  apt  to  break  by  its  sharp  l>end,  and  the  strain  upon  it. 
The  knot  will  be  better  tied  by  passing  the  thick  end  (pre\iousIy  well  twisted) 
round  the  eye,  and  then  <louhling  it  under  the  side  of  the  gad,  by  means  of  a little 
pointed  stick  of  hard  wood,  hy  which  the  greatest  stress  is  laid  on  the  tliick  part, 
instead  of  on  the  weakest. 

When  spun  yarn  caii  l>e  procured,  it  will  save  time,  and  does  away  with  the  most 
difficult  part  of  the  operation.  The  hand  should  then  consist  of  four  yams,  po.ssed 
twice  round  the  fascine,  l>esidcs  the  knot. 

It  is  of  little  consequence  how  fascines  are  made  which  are  not  for  revetting,  so 
that  they  are  tolerably  compact  and  hnuly  made.  Any  thing  of  nearly  the  proper 
length,  tied  in  two  places,  will  do  for  tracing  fascines.  These  arc  generally  con- 
sidered as  fatigue-work ; the  parties  only  take  out  hill-hooks,  and  tie  the  fascines  as 
tight  as  they  can,  without  choakers;  and,  instead  of  trestles,  lay  the  stuff  between 
two  pair  of  upright  stakes,  a foot  asunder,  fixed  into  the  ground  just  to  support  the 
stuff  until  tied.  I^rge  parties  may  lie  sent  out,  and  tasked  at  two  or  three  4-foot  fas- 
cines per  man.  Cavalry  ought  to  take  their  share  of  this  duty  ; and,  if  they  can  be 
spared  with  their  horses,  might  be  sent  fur  gads,  which  are  frequently  more  difficult 
to  be  found.  They  should  be  brought  in  bundles,  of  fifty  each,  4 feet  G inches  long, 
and  as  thick  as  they  can  be  had,  to  the  size  prescribed. 

Tracing  fascines  are  of  the  greatest  service ; and,  indeed,  in  parallels,  almost  of 
absolute  necessity,  as  they  make  it  easy  to  preserve  a banquette,  which  it  is  nearly 
impossible  to  do  without  them. 

Fascine  pickets  are  also  usually  considered  fatigue-work.  They  may  be  brought 
in  without  points,  hut  something  longer  than  the  actual  length  required,  and  the 
straighter  the  better.  They  arc  only  required  for  revetting,  and  at  the  rate  of  seven 
per  18-fbot  fascine. 


FIELD  SKETCHING  : — chiefly  in  reference  to  military  purposes,  though  also 
bearing  on  what  arc  more  technically  called  * Field  Sketches’  in  General  Surveying. 
This  subject  will  be  considered  in  four  Sections. 

I.  Notices  on  the  Apprehension  of  Ground. 

II. *  Preliminary  Airangeincnts  and  Instruments,  &c.,  necessary. 


on  future  improvement,  no  arrange  prices  that  they  may,  with  rncoungcmeiit  for  the  present, 
eventually  earn  from  IM.  tu  iStf.  per  day.  by  diligent  exertion. — J.  F.  0. 

* Section  II.  ought  to  have  been  ‘on  the  Expression  of  Crounil,’  in  referenec  to  tbe  forms  charae- 
teriring  tbe  roek  nr  soil  of  which  the  hiiU  are  composed.  It  is  hoped  that  sufficient  materials  for  this 
will  be  collected  for  ' Topography.* 


522 


FIELD  SKETCHING. 


PlAtelll. 


III.  Sketching  tt  leisure,  and  under  no  restriction  from  the  neighbourhood 

of  the  encmjr. 

IV.  Sketching  against  time,  and  in  the  neighbourhood  of  the  enemy. 

SECTION  I. 

NOTICKS  ON  THK  APPREHENSION  OF  GROUND. 

The  agencies  to  which  so  much  of  the  present  nature,  extent,  and  arrangement 
of  geological  formations  are  due,  arc  still  busted  in  per]>etual,  though,  generally,  very 
gradual  changes  on  the  surface  of  the  earth  in  its  Topographical  Character ; hence  the 
fonuB  of  ground  that  usually  occur  may  be  reduced  to  the  following  classification: 

A.  Air, — as  in  sand-hills,  e.^r.  in  the  Deserts  and 
south  coast  of  Africa. 

B.  Water, — as  in  districts  (other  than  the  above) 
where  no  traces  of  volcanic  action  are  visible. 

C.  Fire, — as  in  volcanic  districts. 

D.  Of  B and  C conjointly, — as  in  districts  of  extinct 
and  submarine  volcanoes,  e.  g.  the  south-east  of 
Sicily:  or  in  now'  extinct  volcanoes  that  have 
hurst  through  B,  as  in  the  Eifel,  Auvergne,  &c. 

E.  Animal  and  Vegetable, — as  in  coral  formations 

Those  composed  of  organic  J now  in  progress. 

structures 1 F.  Vegetable, — as  in  peat  formations  now  in 

1,  progress. 

With  exception  of  the  immediate  results  of  fracture  from  a central  point,  or  along 
a line  of  disruption,  nearly  all  the  preceding  forms  are  referable  either  to  the  actions 
of  fluids  and  liquids  on  yielding  matter,  or  to  matter  having  been  in  a state  of  fusion : 
all  bearing  the  stamp  of  * fluid,'  either  as  the  physical  character  of  the  immediate 
cause  of  dispersion  and  subsequent  re-arrangement,  or  as  the  original  condition  of 
once  melted  mineral  substances.  This  relation  to  Fluid  Action  can  rarely  be  lost 
sight  of,  whether  in  the  instance  of  air  on  sand,*  of  water  on  earthy  subjects,  or  of 
fire  in  the  fusion  of  lava  torrents,  f And  there  is  a characteristic  resemblance 
observable  in  all  three  classes  accordingly ; but  for  most  purposes  it  will  be  enough 
to  consider  B and  D only,  rcgariliug  the  peculiarities  of  the  remainder,  however  in- 
teresting, as  rather  matters  of  curiosity  than  of  practical  importance. 

At  the  present  day,  it  is  unnecessary  to  shew  that  all  formations,  from  the  tertiary 
downwards,  and  much  of  the  post-tertiary,  have  l>ecn  under  water:  and  that  B and 
D became,  on  the  whole,  decided  and  fixed  on  their  emergence  therefrom : hence,  to 
obtain  the  forms  characterstic  of  B,t  excellent  studies  may  be  found  in  natural 
models  of  a large  extent  of  coiuitry  on  muddy  shores,  from  which  the  water  has  just 
receded.  Here  we  find  mimic  mountain  ranges,  then  their  subordinate  hill  districts, 
and  these  last  passing  insensibly  into  the  gentle  undulations  of  the  last  hillocks  as 
they  arc  Anally  lost  to  sight  under  bogs,  marshes,  or  like  level  deposits,  or  in  the  sea 
itself, — the  valley  and  the  ravine,  the  river  and  the  streamlet,  the  lake  and  the  pool, 
and  nearly  all  the  topographical  features  of  aqueous  formatious  acted  on  by  water, 


Those  last  produced  on  va- 
rious materials  by  the 
action  of 


* The  forme  of  well-tettled  and  frosen  raow,  lubjecl  to  of  wind  »ire«*ping  down  the  nirinei  or 

TsUefs,  on  the  bottom  of  which  it  liee,  have  at  times  a dose  memtilance  to  bill  furms : rerj  diflertnt 
from  the  fantastic  shapes  of  newlr-fallen  snow,  which  a^pve  well  with  those  of  tand.dhfta. 
t One  of  Hccla's  streams  is  mentioned  bj  Lfdl  as  upwards  of  {M  miles  in  1en((tb. 

$ 'The  instructive  and  beautiful  little  models  of  Mr.  I>awson  (well  known  to  Kngine«r  Officers  of 
the  irritcr’a  standing!  relate  prindpalljr  to  fomu  of  this  clau  and  D.  It  is  much  to  be  wished  that 
our  renrralile  friend  would  amuse  binuelf  to  perfecting  a scries  of  these  unu|Ue  performances,  and 
undertake  the  article  ‘Topography/  in  which  be  has  few  equals  but  no  superiors. 
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both  u to  orig;inal  fonaation,  and  to  sub»<^iient  abrasion.  Tlie  dofrcts  lie  in  these 
representations  being  somewhat  exaggr rate^l  where  the  mud  is  ver>’  soft  and  the  Iwink 
rather  steep;  and  also,  in  the  absence  of  such  main  features  as  are  given  by  the  bold 
intrusions  of  igneous  rocks;  though,  when  these  are  modified,  as  in  D,  by  aqueous 
agency,  they  are  represented  with  considerable  fidelity. 

With  regard  to  Class  D,  remarkably  defined  and  instructive  studies  from  nature 
will  be  found  in  the  Irish  mountains,  which  are  nearly  all  disposed  in  isolated  groujis, 
separated  from  each  other  hy  flat  lands,  a large  pro{M)rtiou  which  is  bog. 

On  whatever  scale  the  subjects  of  study  may  l>e, — 

The  master-lines  of  ground  are, 

1st.  The  main  or  summit  ridges  of  the  mountain  'i  « . • » • « * 

KM]  ® I Rcfemng  chiefly  to 

2nd.  n.c».l«-rounc,'.  ; J cU«c.  BandU. 

3rd.  The  coast  or  horizontal  contour  lines.  . . . Referring  to  all. 

The  subordinate  lines  are  those  more  or  less  oblique  contour  lines,  defining  the 
minor  features,  and  generally  called  feature  lines. 

ORDKRR  I.  .<\ND  II. 

THE  RIDGE  AND  TUB  WATER-COCRKE. 

Plate  I.  In  aqueous  fonnatious  there  is  always  a close  conformity  of  parallelism  between 

these  two  lines,  as  in  Plate  I.  fig.  4,  l>etwt*cn  NO  and  LL'  or  MM'.  In  those 
of  igneous  character  there  may  lie  only  a very  general  one  Iictwecn  the  crest  of  the 
upper  regions  and  the  lines  at  the  base ; though,  as  we  descend,  this  parallelism 
increases  till  the  lower  grounds  arc  reached,  which  being  usually  composed  of 
U or  D,  again  ailmit  of  the  above-mentioned  “close  conformity.*' 

In  reference  to  these  two  orders  of  lines,  the  first  thing  to  be  done  in  rock  and 
clay  formations  (excluding  lioth  diluvial  * and  alluvial  flats  from  the  latter)  is  to  study 
well  the  general  character  of  the  district  in  relation  to  the  nearest  mountains  or 

Plate  III.  extensive  hill  range,  so  that  the  representations  may  have  the  force  of  truth,  and  be 

well  characterized  by  a significant  reference  to  the  whole,  which  it  i$  but  a part, 
as  far  as  the  extent  of  ground  penults.  This  is  indispensable  in  plans  of  considerable 
tracts  of  mountainous  or  hilly  country ; and  where  several  persons  are  to  be  employed 
in  its  execution,  there  must  lie  one  guiding  head,  to  pvc  this  speaking  character,  and 
one  qualified  to  insure  its  obsenalion  in  all  the  performances  of  the  assistants.  In 
small  portions  of  ground,  such  as  a canap,  an  ordinarv'  position,  or  liattlc-field,  &c., 
these  considerations  are  not  quite  so  important;  but  still  the  spirit,  clearness,  and 
simplicity  of  the  work,  will  always  be  more  or  less  dependent  on  this  principle  being 
borne  in  mind. 

In  formations  of  loose  sand  and  gravel  (like  those  extending  from  the  east  of 
Holland,  for  upwards  of  1000  miles,  across  the  north  of  Gennany,  into  the  heart  of 
Red  Russia,  skirting  the  northern  slopes  of  the  Harz  and  Dohemian  mountains,  with- 
out a hill  exceeding  400  feet  in  height,)  this  relationship  lictweeo  the  mountain 
range  and  its  lower  members  soon  disappears ; and  the  character  of  such  ground  is 
best  obtained  by  studying  carefully  delineated  charts  of  shallow  seas,  or  like  funna* 
tious,  such  as  those  of  the  German  Ocean,  especially  towards  the  coasts  of  Holland 
and  the  Straits  of  Dover;  the  hills  being  in  this  case  without  any  very  obvious 
relations,  either  as  successive  and  suliordinate  heights,  or  as  to  lateral  connection. 

Waicr-eourset.  The  forms  produced  by  water-courses  descending  from  each  side  of  the  ridge 


* *nua  exprenioD  U still  reUianl  fgr  post-tertisrj  lercl  grounds,  senior  to  «hmt  is  oUriously 
■lIuTttl. 
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(called  also  the  ' Water-shed  ’ line,  from  thus  parting  the  waters.)  are  but  few  in 
number,  being  dependent  on  the  relative  positions  of  the  streams  as  they  find  their 
way  down  to  their  ‘primary* — the  principal  river— on  its  course  to  the  nearest  lake 
or  sea. 

Whatever  may  be  the  size  of  the  stream,  whether  it  be  the  largest  river  or  the 
smallest  streamlet,  or  the  miniature  channels  traced  on  the  mud-bank  model,  there 
exists,  from  the  nature  of  the  case,  like  results  from  like  causes  under  Uke  ctreuro* 
stances : thus  the  water -shed  line  under  consideration  may  be  the  crest  of  the 
Appenine  chain,  or  it  may  be  the  scarcely  perceptible  swelling  of  ground  determining 
the  direction  of  small  rills  to  the  different  parts  of  a form. 

Streams  descending  slopes  will  (normally  speaking)  dther  be  perpendicular,  as 
Piste  I.  fig.  1.  abghio  the  water*shed  (W  X),  or  they  will  be  oblique  to  it,  as  edf/.  Any  two  of 
these,  taken  together,  will  give  the  elementary  forms  of  water*courses ; thus  a and  b 
give  A,  as  the  type  of  tlie  Douro  and  Tagus,  or  better,  of  the  Tagus  and  Ouadalquiver, 
or  of  parallel  rivers  in  their  general  course.  U,  the  result  of  c and  d,  corresponds  to 
the  confluences  in  which  rivers  mure  or  less  originate,  as  those  of  the  Punjaub,  at 
the  head  of  the  Indus ; in  the  same  way  that  C (or  e and  /)  represents  the  delta- 
shaped  divei^ence  common  at  the  mouths  of  large  rivers,  as  the  Nile,  Indus, 
Ganges,  &c. 

Piste  I.  lu  fig.  2,  relating  to  the  valleys  of  streams  on  a far  smaller  scale,  as  these  streams 

descend,  the  valleys  deejien — hence  the  side  slopes,  ab,  abf  and  these,  truncated  by 
the  valley  (Y  Z),  to  which  they  are  tributary,  present  the  front  slopes  bb,  bb.  These 
direct  courses  however,  seldom  continue  long,  as  may  bo  observed  at  the  bottom  of 
the  sea,  where  the  currents  are  constantly  being  deflected  by  various  causes;  and 
K,g.  s.  these  (or  the  like)  forms  may  be  >-ariously  combined,  as  in  fig.  3,  where  the  first  dia- 

gram is  composed  of  A and  B ; the  second  of  A and  C ; the  third  (a  very  common 
one)  of  D alone,  or  of  B and  C ; the  fourth  of  C and  B ; and  so  on.  A further  exten- 
Pig.4.  aion  and  combination  of  these  water  forms  is  shewn  in  fig.  4,  the  entire  shape  of 

which,  as  given  by  the  two  rivers  LN,  M N,  U itself  a compound  of  A and  B,  os 
in  fig.  3,  just  as  may  be  further  exemplified  by  the  Tigris  and  Euphrates ; or  as  the 
uniuii  of  A and  C give  the  approach  of  the  Don  and  Wolga,  near  Sarepta,  before  they 
finally  separate  for  the  seas  of  Azof  and  the  Caspian  respectively. 

Thus,  continuing  this  sort  of  action,  w'e  find,  that,  generally  speaking,  the  construc- 
tion of  hill-ground  as  far  as  water-courses  arc  concerned,  is  produced  by  the  continual 
division  and  sulxlivision  of  main  valleys  by  secondary  valleys ; of  secondaries  by 
those  of  a thinl  order,  and  so  on,  till  the  process  is  terminated  to  the  eye  by  the  hills 
disappearing  under  some  level,  as  the  Rhenish  hills  do  under  the  flat  grounds  of 
Holland,  near  Bonn,  or  the  Welsh  hills  between  Canliff  and  Newport,  in  the  red 
Plate  III.  marl  flats ; or  else  by  their  reaching  the  sea  or  a lake : though  to  a great  extent,  the 

same  forms  arc  found  under  water  ns  above  it,  with  this  main  difference,  that  they 
are  still  submitted  to  the  action  of  the  same  power,  to  which  all  topographical 
formations  of  class  B have  owed  their  existence. 

PI.  t.  figs.  8,  6.  In  illustration  of  the  above,  figs.  5 and  6 arc  general  diagrams  of  the  ramifications 
of  valleys  at  different  points  of  their  course ; fig.  5,  those  of  confluences,  as,  for  in- 
stance, those  of  the  head  waters  of  the  Elbe,  in  the  Bohemian  basin,  or  of  the 
Amazon ; fig.  fi,  the  middle  and  low'er  part  of  the  valley,  and  is  by  no  means  a much 
caricatured  representation  of  certain  slate  districts,  • which  have  been  little  or  not  at 
all  affected  by  igneous  disturbances,  such  as  at  certain  points  of  the  Great  Fish  River 


* slate  roeksksTe  no  excluiive  cUinu  to  this:  there  is  no  reason  wbj  any  wcU.itimtified  rock  of 
equal  consistence  and  ec|ually  boriiootal  beds,  should  not  give  the  same  molts. 
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fig.  7. 


Valient  imr  Dc  Bruin’s  Post,  and  still  more  so  half-way  between  it  and  Graham's 
Town,  or  in  the  tributary  ravine  of  the  Ecca,  in  South  Africa.  This  h>rmality  of 
sha|)e  is  particularly  conspicuous  when  the  courses  of  the  diflPerent  streams  either 
coincide  with  the  dip  and  strike  of  the  strata,  or  else  directly  cut  through  them 
at  right  angles.  Certain  portions  of  the  Rhine  (in  the  same  rock)  are  equally  rectan- 
gular, and  the  Rhone  is,  probably,  still  more  so.  Fig.  7 is  the  Delta  terminating 
figs.  5 and  6,  hut  only  on  the  alluvial  deposits  at  the  mouth,  beginning  from  the 
point  where  the  valley  ends. 

Valleys,  however,  arc  not  simply  composwl  of  two  slopes,  AE,  AF,  (as  shewn  in 
section,  fig.  8,).  intersecting  at  the  river  A,  hut  in  general  of  several  successive 
planes  sloping  down  from  the  water-sheds  (E  E^  fig. 9),  such  as  E D,  D C,  C B,  BA, 
either  meeting  on  both  sides  in  A,  or  separated  by  a flat  valley  bottom,  A A*. 


Fig.  8. 


If  two  such  valleys  intersect  one  another,  as  in  fig.  10,  there  will  be  a groin-sliaped 
space  (\V  X YZ)  formed;  and  it  is  of  the  greatest  importance  in  sketching  ground 
that  the  general  form  of  the  main  valley  lie  traced  out  by  the  significant  correspond- 
ence pointed  out  by  the  dotted  Hues,  between  the  truncated  portions  (D  W — X D, 
Cc— eC,  B — 6 B,  &c.),  and  as  if  the  general  trench-shaped  primary  valley  bad  never 
been  invaded  by  the  cross  one. 


Fig.  10. 


Thus,  in  fig.  11,  in  representing  the  main  valley  A A,  with  its  cross  ravines, 
1,  2,  S,  &Cm  the  original  lines  (D  D)  must  still  be  indicated  (or  dotted  out,  as  it  were) 
by  the  fragments  dd^dd^dd,  &c.;  CC,  by  ec—cc—ce,  Ulc. 
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In  Plate  V.  this  principle  is  applied  to  a river  (A)  between  the  two  watcr.siuMls 
(W  X,  Y Z) : the  w hole  valley  l»ctwcen  these  lines  shniihl  he  sketched  » ith  the  feeling 
that  the  stripes  or  zones  (across  the  mouths  of  ravines,  Nos.  1, 2,  3)  ee,  eV,  e'V'  — 
dd,  (td",  — ee,  cV,  c"c",  &c.,  arc  still  in  existence.  Tljc  same  applies  to  the 

, ravines  themselves  in  reference  to  their  own  branches,  as  in  ravine  No.  4. 

Attention  to  this  is  indispensahic  as  a principal  means  of  rfpre»entinff  ground  at  a 
whoie,  in  the  manner  adverted  to  in  the  carlii-r  part  of  this  Pajwr. 

It  should  !>e  remarked  that  wlicrc  a river  runs  along  a broad  vallcy.flat,  as  on  A A', 
(fig.  9.)  that  it  constantly  ehauges  its  direction,  as  if  repulsed,  and  rebounding  from 
one  side  to  the  other ; and  at  all  sudden  turns  is  to  1>c  found  under  the  concave  sides. 
On  these  last  the  banks  will  he  steepest,  even  to  being  perpendicular  eliSs,  as  is  par- 
tictdarly  observable  in  rocks  with  tolerably  horizontal  strata,  (e.g.)  the  Wye  between 
Chepstow  and  Tintem  (Plate  IX.),  or  the  Dove,  in  Dovedale,  both  in  mountain  lime- 
stone; or  the  Great  Fish  River,  with  its  hluff  ‘ kranzes,’  in  what  often  amounts  to 
fUnt-slatc.  In  Plate  V.  this  alternation  of  steepness  has  been  neglected  for  the  sake 
of  simplicity,  and  (he  section  E A E'  (fig.  0)  has  liccu  followed,  rather  than  E'A',  A E. 
This  changing  from  side  to  side  may  likewise  be  observed  on  a good  scale  in  tnud- 
harbours  and  estuari(»,  such  as  Portsmouth,  and  the  Hamoaze  at  Devoii]K>rt;  hut 
more  csi>ecially  in  their  branches  and  creeks,  in  which, allow  tide,  this  alternation  of 
sides  gives  a good  clue  how  to  find  the  channel  at  high  tides,  even  when  guiding  a 
party  of  boats  in  an  expedition  whore  one  is  a perfect  stranger  to  the  locality. 
Water*sheds.  Referring  to  the  last  paragraph  but  one,  and  still  in  pursuance  of  the  idea  of  repre- 
senting ground  as  a whole,  as  far  as  it  may  be  done  without  forcing  and  exaggerating 
what  at  times  is  scarcely  |>crceptihlc,  (as,  for  instance,  in  considerable  tracts  of  the 
chalk  districts,  if  token  at  all  in  detail,)  something  must  be  said  of  the  first  order  of 
roaster  lines — the  water-shed,  or  summit  ridge  — as  equally  important  with  the 
water-course,  though  not  always  so  readily  appreciable,  very  seldom  appearing  in  the 
finished  sketch,  and  therefore  spoken  of  last,  though  almost  the  first  to  be  iudicated 
in  pencil. 

Although,  for  the  sake  of  illustration,  the  ridge  lines  arc  given  in  the  different 
accompanying  diagrams,  yet  they  arc  in  dotted  lines  only,  as  they  are  never  expressed 
in  drawings,  unless  they  shoidd  accidentally  coincide  with  some  otherwise  minor 
Plite  II.  feature  line,  u,  for  instance,  at  b b,  Plate  II.,  hy  a sharp  ridge  of  rocks  happening  to 

run  along  the  water-shed.  Notice  of  them  is,  nevertheless,  indis{)cnsablc  in  original 
sketches,  as  fundamental  memoranda,  thougli  they  need  then  only  be  given,  as  above- 
mentioned,  in  pencil. 
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Plttr  I.  6. 


Hale  IV. 


In  Class  U,  water.shods,  as  shewn  b;  dotted  lines  in  Plate  I.  fig.  6,  may  be  con- 
aidcred  a.s  always  so  co-ordinatc  with  the  water -courses,  that  they  may  be  almost  inva- 
riably deduccil  from  them,*  and  apiiended  to  the  main  ridges  (M’X,  YZ),  asthe 
•tn'ams  arc  to  the  main  river  (.\  A). 

Ill  Classes  A and  C,  the  subjects  arc  too  wild  for  any  such  formal  connection.  In 
the  former,  no  particular  representation  is  necessary,  us  the  sand-hilU  vary  in  fonn 
and  po»ition  with  every  wind,  and  it  is  therefore  correct  to  express  them  conven- 
tionally, instead  of  speeitically.  In  the  latter  class  (C)  the  ridges  are  either  those  of 
forms  of  explosion,  or  else  of  lava  torrents  bursting  out  arliitrarily  from  any  point  in 
the  sides  of  the  vulcanic  cones;  and  far  ofieuer  so  than  from  the  main  crater.  In 
Classes  E and  F,  as  level  siirfact^,  there  is  no  api>eanince  of  this  line,  except,  perhaps, 
where  F,  lying  on,  and  thus  forming  part  of,  the  high  grounds,  may  hap)>cn  to  cross  it. 
In  Class  D,  as  coiu]K>sod  of  U and  C,  there  will  l>e  a combination  of  the  principles  of 
both  ; and,  as  Ix-furc  intimated,  those  of  C (or  their  cognate  effects,  as  fomi.s  of  dis- 
ruption amongst  stratiticil  masses,)  will  generally  l>e  prevalent  in  the  upper,  and 
those  of  B in  the  lower  groiiml. 


ORDER  111. 

TUB  COAST,  OR  HORIZONTAL  CONTOUR  LtNB. 

So  far  as  the  forms  of  ground  have  tolerably  distinct  outlines,  as  given  either  hy  a 
somewhat  obvious  ridge,  or  by  the  water  lines,  or  by  the  Imundaries  of  the  various 
faces  produced  hy  the  above-mentioned  continual  imerseciion  of  valleys,  they  may  be 
given,  as  approximates  to  mathematical  forms,  in  little  more  tlian  clear  outline,  as 
far  as  the  “ Field  Sketch”  is  concerned ; but  the  section  of  the  ground  may  lie  too 
low,  and  its  shaiie  no  longer  detined  by  facets  (os  if  in  a measure  (xilyhedral),  but  by 
curved  surfaces.  Iioth  in  plan  and  section. 

It  is  then  that  horizontal  "<rontour  lines’*  arc  called  in  to  assist  in  the  representa- 
tion. They  are  such  as  would  be  given  by  successive  risings  of  a flood  to  (Ulfercnt 
levels:  these  will,  in  the  first  instance,  start  from  the  coast,  though  they  soon  lose  all 
exact  parallelism  thereto,  when  the  supposed  waters,  as  they  rise,  And  their  way  into 
valleys,  and  rise  up  the  faces  of  the  hills.  It  is  evident  that  if  ground  Ik:  surveyed 
in  this  manner,  and  the  heights  of  the  different  levels  given,  the  plan  of  tiu’se 
contours  presents  the  equivalent  of  a complete  model  of  the  groumt  — Vide 
* Contouring.’ 

It  is  very  desirable  that  the  student  should  practise  this  ojieration  to  a consider- 
able extent,  as  be  will  obtain  thereby  a knowledge  of  the  true  forms  of  ground  which 
cannot  lie  had  in  any  other  way;  though  the  nearest  approach  to  this  will  I>e  given 
hy  the  mud-bank  model.  When  on  a lull,  the  eye  takes  in  so  little  at  a time,  that  if 
not  thus  disciplined,  a l>eginner  is  sure  to  give  too  great  a rnundness  ami  circular 
formality  to  his  forms.  A like  remark  applies  to  sections,  wliich  are  sure  to  be  made 
too  steep  by  the  tyro,  who,  apt  to  estimate  steepness  by  the  fatigues  of  ascent,  is 
generally  much  surprised  at  the  low  relief  of  ground  with  apjiarcntly  considerable 
elevation  and  abruptness,  on  making  his  first  section  of  the  same.  It  is  on  this 


* EKcrptioiH  to  this  rule  are  found  in  tabular  depoatU  of  grsTcl,  which  hate  in  ^ncnl  no  very 
perceptible  watershed,  lucb  u thoae  already  noted  in  the  north  of  Germany,  Bagshot  Heath,  Wool- 
wich (-ommon,  and  Klackheath  at  the  foot  of  Khootcr't  Hill, — this  taat  belonging  to  the  efojr  portion 
of  the  London  Clay  PonnatioQ.  The  water-couraet,  howrrrr,  arc  vety  diatinet  in  these  gnTcl  pU- 
tcaua,  the  aidea  of  which  are  usually  abrupt,  and  cut  into  nutnemua  small  hUU, — aucb  as  tboae  in 
Greenwich  Park;  the  Repuaitory  and  the  ‘Roughs'  at  Woolwich;  the  pU-asure-grounda  ia  the 
nelgbbourhoo<l  of  Hamburg,  on  the  banka  of  the  Elbe,— or  the  banka  of  the  Oder,  at  the  Brflche, 
near  Frcienwalde. 
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account  very  desirable  to  study  your  ground  at  a distance,  (for  general  correction  as 
to  relative  importance  of  the  different  features,)  as  soon  as  the  local  details 
have  l>een  collected  on  the  spot.  The  l>est  times  fur  this  arc  a little  after  sunrise  or 
a little  before  sunset. 

These  horir^ontal  outlines  (of  horizontal  sections)  are  strictly  applicable  to  sketch- 
ing, with  regard  to  the  shading  touches  being  also  horizontal,  or  nearly  so.  Tliis 
style  is  very  generally  used  at  present,  in  preference  to  the  vertical  mode,  whicit, 
however,  is  by  some  considered  to  have  greater  force  in  the  expression  of  rery  steep 
ground,  and  is,  perhaps,  more  easily  understtKMl  in  hasty  sketches,  where  hut  little 
detail  is  admissible ; though  IkiIU  styles  i>ccomc  objectionable  where  they  are  made, 
tinnecessarily,  to  supersede  the  simple  outline  for  the  main  features,  where  this  (the 
outline)  would  be  clearer,  and  more  rapidly  executed  than  any  quantity  of  shading. 

As  memoranda  for  subsequent  study  and  cumplctiou,  the  Lest  plan  is  to  combine 
both,  as  shewn  in  Plate  II.;  hut  when  every  thing  must  l>c  made  to  speak  as  simply 
and  quickly  as  possible,  this  would  be  a misplaced  and  not  generally  comprehensible 
refinement, — and  the  rough  hut  significant  hieroglyphics  of  Plate  XI.  axe  far  pre- 
ferable. 

The  relation  of  this  Order  HI.  to  I.  and  II.  U best  seen  by  supposing,  either  on  the 
mud-bank  model,  or  on  the  actual  face  of  the  earth,  what  changes  of  topographical 
nomenclature  are  dependent  on  the  supposed  elevation  or  depression  of  the  waters 
above  or  below  the  present  level, — when  the  inland  sea,  the  gulf,  the  bay,  the  Lake,  be- 
come the  grand  valley,  or  the  mountain  basin,  convertihly. 

Lot  the  waters  retire  sufficiently,  and  the  l>ed  of  the  Mediterranean  becomes  the 
grand  valley  of  a new  river,  issuing  from  between  the  pillars  of  Hercules,  as  the  con- 
joint result  of  the  Nile,  the  Danulie,  Don,  Dneister,  and  Po,  besides  numerous  other 
new  rivers  of  respectable  magnitude.  Lot  the  waters  rise,  and  Bohemia  reverts  to  ita 
probably  former  condition  as  a lake,  of  about  the  size  of  Lake  Superior;  the  upper 
Alps  become  bold  groups  of  islands;  and  the  whole  space  now  occupied  by  the  iVma- 
zon  and  its  branches  resumes  the  character  of  an  immense  gulf,  as  large,  perhaps,  as 
both  the  Bay  of  Mexico  and  the  Carib  Sea  together. 

Thus  the  name  and  character  of  Ortler  L,  cither  as  the  Line  of  Shallowest  Sound- 
ings, or  as  the  Water-shed ; — or  of  Order  IL,  as  the  Channel  of  the  Deep,  or  as  the 
Water-course, — are  terms  de]>endiDg  entirely  for  their  application  on  the  level  of  the 
Third  Order ; and  in  the  orthographic  expression  of  ground,  no  one  may  decide  on 
their  relative  importance.  The  nrst  and  Second  are  indefinite  and  unmeaning  with- 
out the  Third;  and  the  Third  is  mechanical  and  spiritless  without  the  First  and 
Second. 


The  ‘Contour’  is  particularly  applicable  to  Classes  E and  F,  especially  the  former; 
os  i>eal  formations  are  not  exclusively,  though  very  generally,  confined  to  level,  and 
especially  lower  grounds:  abundance  of  water  is  indis{>ensable  to  the  plants  of  which 
they  are  composed;  and  as  water  is  to  be  found  on  the  side  of  a hill,  as  well  as  at  the 
top  or  bottom,  the  peat-plant  (generally  Sphagnum  Palustre  in  Britain  and  Ireland) 
will  l>e  found  in  any  of  these  positions.  In  the  Irish  insular  groups  of  lulls,  before 
mentioned,  a very  large  proportion  of  tbe  flat  grounds  thus  representing  water  is  filled 
with  it,  as  the  sine  qua  non  uf  the  existence  of  these  vegqtable  formations. 

Tbe  masses  of  animal  and  vegetable*  skeletons  coinpusing  the  coral  formations  are 

* CoraU  arc  not  rxcluiirelj  produevd  by  aainalt ; they  arr  rxtenaivrly  accirtFi)  by  marine  plant* ; 
and  aiDun^  the  animalit  vboae  skeirttma  arc  thus  accutmilAtetl.  the  Zoophyte  Caa  la  frener^Iy  a*. 
Mumed'  U by  no  mcaoa  the  aolc  cunalructor : SerpuU,  aod  probably  many  otben,  conUibutc  largely 
to  tfacac  formationa. 
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Plate  VIII. 


upcmarily  (cipecitlly  when  incomplete)  excluiivcljr  arranged  in  coiitoura, — whether 
round  nuclei  of  Classes  A.  H|  C,  or  1),  they  conform  to  coast  lines,  or  aggregate 
round  the  heads  of  bub-marine  hills,  in  belts  which  cannot  in  any  case  rise  ai>ute 
spring  dood  tides,  and  very  generally — depending  on  the  nature  of  the  animal  or 
plant — above  those  of  the  spring  ebb.  Whether  these  belts  fill  in  subsequently  or 
not,  the  external  contour  remains  unaltered. 

tUBORDINATE  I.INKS, 

such  as  A,  a,  a,  a,  in  i’late  II.,  occupy  the  same  rank  in  the  debneation  of  ground 
that  the  markings  of  the  muscles,  folds  of  fiesh,  &c.,  would  in  the  representation  of 
the  body,  after  the  main  outlines,  descriptive  of  the  head,  eyes,  Umlm,  Ac.,  have  l>ecn 
given: — as  thus  subordinate,  they  are  termed  Minor  Feature  Lines.  Where  they 
refer  to  ctirved  surfaces,  they  will  be  made  somewhat  to  swell  towards  the  centre,  as 
would  be  done  in  the  line  that  would  express  a cheek,  a muscle,  Ac. : they  will  he 
more  rigid  as  the  forms  become  more  angular. 

8F.CTION  II. 

PRELIMINARY  ARRANGEMENTS  FOR  PIBLD  HERTCHtXO. 

The  whole  district  to  be  represented  should  be  ap]ionioned  oflT  to  the  assistants  by 
the  person  who  is  responsible  for  the  combination  of  the  dilTerent  parts. 

The  assistants  should  work  together  in  the  first  instance  at  their  common  bounda- 
ries, to  such  extent  as  will  insure  agreement  on  the  lines  scitaratiiig  their  respective 
portions. 

To  effect  this  agreement  and  general  consistency,  the  skeleton  diagram  of  the  whole 
should  l>e  formed  from  the  best  and  available  authorities,  giving  the  imsitinns  of  the 
main  points.  If  there  be  no  trustworthy  maps  to  supply  these,  they  must  he  obtained 
trigonometrically,  if  the  s]>ace  exceed  about  10  miles  square,  and  the  scale  be  greater 
than  2 inches  to  the  mile.*  It  is  in  vain  to  expect  accuracy,  or  even  tolerable  general 
coincidence  amongst  the  parts,  when  every  mao  works  quite  independently  and  with- 
out triangulation. 

Each  assistant  should  reeeis'C  his  sheet  with  those  points  j?rided  off  from  tlie 
general  diagram  that  concern  himself,  and  which  will  therefore  include  many  of 
those  surrounding,  but  not  on,  his  own  ground : of  these  he  should  make  as  much  use 
as  be  can,  so  tliat  as  much  as  possible  of  the  work  may  be  relatively  right,  notwith- 
standing the  moderate  amount  of  absolute  error  which  ought  to  be  exjicctcd  on  this 
duty.  The  meridian  should  likewise  be  given  hrom  the  general  diagram. 

INSTRCMENTS,  Ac., 

Necessary  to  l>c  prepared  for  Field  Sketching  with  advantage. 

The  sheet  should  l)e  treU  supplied  with  fixed  points,  as  alx>vc. 

The  meridians  nded  as  nonnal  lines,  cither  at  fixed  distances  (tec  Plate  VIII.),  say 
1 inch  (or  i mile)  apart, — or  else  passing  through  the  main  points : both  plans  have 
their  advantages. 

The  paper  should  be  stretched  so  that  the  edges  be  secured  from  the  wind;  and 
there  should  be  the  means  of  covering  it  from  the  rain.  Where,  as  in  Section  III., 
there  is  leisure  and  convenieuce,  experience  has  shewn  that  a board,  even  of  the  size 


* A carefully  chained  bate,  and  the  tkilful  ote  of  the  pocket  textant,  will  provide  for  thii  tpace: 
if  the  point*  are  not  much  more  than  two  mile*  apart,  it  will  not  be  neemtarr  to  compute  the  di»- 
tance*  trlgonomclricalljr,  but  to  lay  tbetc  down  by  the  protractor,  conitrucuonally,  at  in  Plate  VII. 
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Plate  XI. 


Plate  VJtl. 


of  a sheet  of  demy  paper,  (hinged  in  the  middle,  made  of  the  thinnest  and  lightest 
wood  that  will  bear  the  framing  at  the  edges  necessary  to  prevent  warping,  and  sup. 
plied  with  a flapped  Macintosh  l)ag  as  a cover,  fitted  with  a strap  for  slinging  it  over 
the  shoulder,)  amply  re|>ays  the  trivial  inconvenience  of  carrying  it,  by  the  additional 
number  of  surrounding  points  that  it  can  include.  When,  as  in  Section  IV.,  this 
would  Imj  out  of  the  question,  the  sketciwbook,  described  in  the  note  to  Section  IV., 
and  tested  by  the  long  and  arduous  experience  of  Colonel  Baiohrigge,*  leaves  nothing 
to  be  desired : with  this  last,  portions  only,  such  as  single  lines  of  road  from  point  to 
point,  and  the  ground  immediately  adjacent,  arc  sketched  at  a time  (sec  Plate  XI.), 
and  arc  combined  on  a general  skeleton  aAciwards.  Tlie  hinged  board  has  the  ad- 
vantage of  enabling  one  to  complete  every  thing  on  the  spot,  (a  skilful  skctcher  need 
rarely  go  over  the  same  ground  twice,  where  there  is  no  impediment  to  his  move- 
ments,) and  thus  l>ccoracs  a convenient  substitute  for  the  somewhat  antiquated  plane- 
table. 

The  only  instruments  generally  necessary  in  field  sketching  are  a Schmalcaldcr’i 
compass  ami  a drawing  scale ; hut  in  ha&altic  districts,  or  any  other  in  which  iron,  in 
a form  ca{>ablc  of  aflecting  the  needle, f abounds,  instruments  for  taking  included 
angles  instead  of  Itcariogs  must  be  substituted,  such  as  Colonel  Bainhrigge’s  field  go- 
niometer, or  the  pocket  sextant, — the  former  l>emg  by  far  the  most  satisfoctory  in- 
vention on  the  reflecting  principle  as  yet  inventecLJ 

The  moat  convenient  drawing  scale  is  the  white  metal,  or  even  the  common  ivory 
protractor,  6"x  2^;  three  edges  occupied  by  degrees,  § the  fourth  cut  to  40  to  I inch, 
as  a very  useful  scale  fur  general  use,  being  applicable  to  any  multiple  or  sub-multiple 
of  the  mile  (or  80  chains),  es{>cciaUy  when  two  inches  to  the  mile  is  adopted,  which 
is  vciy  commonly  the  case  for  tlie  general  sketch,  of  w hich  parts  can  be  enlarged  sub- 
sequently for  positions,  lines,  &c.,  as  may  l>e  required.  If  preferred,  this  fourth  edge 
can  be  cut  to  the  paces  {ter  mile  of  the  draughtsman : when  this  is  not  done,  it  will 
save  much  time,  and  possibly  error,  to  have  a small  table  of  paces  (peculiar  to  each 
person)  os  far  as  20  chains,  engraved  on  the  scale.  (See  Plate  Vlll.) 

The  }>cst  material  for  sketching  on  is  tiie  Bank-post  paper:  when  well  made  it  is 
remarkably  tough,  and  though  thin  enough  for  tracing  through,  yet  it  stands  a great 
deal  of  severe  work : by  working  at  once  on  this,  the  original  doctirntnl  is  always 
preserved,  wliich  is  not  the  case  when  asses’  skin  is  used,  and  which  entails  loss  of 
time,  and  the  chance  of  error  incident  to  copying. 

The  requisite  colours,  &c.,  will  be  Indian  ink,  sepia,  Prussian  blue,  gamboge,  and 
lake,  for  to|H>graphical  puqKwcs:  when  dispositions  of  troops  are  to  appear,  add  co- 
halt,  chrome  yellow,  and  carmine,  as  Iwing  better  suited,  from  their  brilliancy,  to 
catch  the  eye  at  once.  The  remaining  items  will  l>e  a small  memorandum  Iwok, 
brushes,  pencils,  the  metallic  pens  ||  now  so  much  used,  knife,  and  India-ruhltcr, 


* Pqiutr  Qusrter>Miuter-Grncral  In  Ireland,  and  C.  B.,  to  whom  we  are  indebted  for  the  mate- 
riala  of  Section  IV.  Fov  the  deUila  of  thia  instrument  sec  * Topofrrapby.* 

t The  carbonate  of  iron  is  not  magnetic : hence  the  needle  is  used  in  surveying  the  iron  mines  of 
South  Wales,  where  the  ore  contains  the  metal  in  that  form. 

t Uedccung  instruments  have  the  grcAt  disadvantage,  when  used  for  fixing  one's  position  from 
gii'cn  points,  of  requiring  three  of  Uiem,  and  the  ronstrxtrtion  given  in  * Fonaulie,  Trigonrnnetncal 
w hereas  the  compass  reqnires  only  two  fwints,  and  needs  no  construction  beyond  that  of  laying  down 
the  bearings  to  obtain  their  intersection. 

^ Tnnighton  and  Simms,  Fleet  Street,  London,  make  a good  strong  scale  fur  sketching  gnmnd, 
with  lines  perpendicular  to  the  losrer  edge  that  go  quite  aerou  the  scale,  and  which  are  very  conve- 
nient when  the  normal  lines,  as  shewn  in  Plate  Vlll.,  are  used. 

I Those  of  line,  as  but  little  liable  to  rut,  are  perhaps  the  best. 
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Many  an  inconvenient  day’s  work,  or  vexatious  walk  back,  will  be  saved  by  calling 
over  the  mvMter-roU  of  these  things  before  starting. 


SECTIONS  III.  AND  IV. 

INTEODUCTORY  EKMARKS. 

In  both  of  these  Sections,  the  degree  of  detail  in  which  the  ground  is  to  he  shewn 
must  depend  on  the  purpose  in  liand;  and  in  Section  IV.  on  the  time  and  opportu* 
nity  alTorded,  to  which  in  Section  III.  no  limit  is  placed. 

In  Section  III.,  without  indulging  in  to]>ographical  niceties,  a ^1  account  may 
1)C  given  of  every  feature  of  Bufhcicut  importance  to  be  represented.  In  Section  IV. 
nothing  should  be  noticed  that  can  l>e  omitted ; and  the  work  in  its  rough  way  should 
8{>cak  as  clearly  and  siniply,  as  (with  greater  leisure  for  consideration)  Section  111. 
should  clearly  and  amply.  Thus,  in  Section  III.,  and  in  the  case  of  a chalk  district, 
in  which,  from  the  absorptive  nature  of  the  soil,  the  streams  are  usually  few  and 
small,  it  might  be  proper  to  notice  a rivulet  which  then  and  there  might  be  topo- 
graphically important,  or  which,  for  Engineer  purposes,  might  lie  wanted  to  form  an 
inundation ; but  it  would  be  absurd  to  notice  it  in  Section  iV.  when  insufficient  to 
stop  even  Infantry, — unless  the  ground  were  that  of  a camp,  where  the  stream  might 
be  of  consequence  as  a provision  of  water. 

In  Section  III.  more  or  less  of  pen-work  may  be  allowed,  especially  in  representing 
the  usual  topographical  hieroglv'phics,  as  given  in  Plate  VI.,  though  the  brush,  witli  a 
little  assistance,  will  work  with  far  greater  rapidity  and  equal  force,  with  reference  to 
hills,  woods,  marshes,  &c. ; and  in  general,  for  this  Section,  it  may  be  said  that  the 
brush  U in  every  way  preferable  to  the  pen  or  pencil  when  circumstauccs  admit  of 
its  use,  which  is  by  no  means  always  the  case.  Every  use,  however,  should  be  made 
of  the  conventional  signs  of  colour,  especially  in  shewing  water  in  blue,  forests  by 
flat  shades  of  green,  &c.  No  attempt  should  be  made  at  expressing  relief  by  light 
and  shade  in  the  fleld,  though  in  skilful  hands  it  may  be  advantageously  used  at 
home. 

What  is  wanted  in  Section  IV.  is  something  very  simple  and  effective,  that  can  l)c 
executed  with  sufficient  accuracy  and  with  the  greatest  dispatch,  and  which  may  be 
immediately  comprehensible  by  the  General  Officer  for  whom  the  skctcli  is  niailc, 
under  any  circumstances  of  cmharra.ssment  and  peqdeiity;  anil  facility  in  doing  this 
is  onli/  to  be  obtained  by  being  familiarized  with  ground,  as  the  result  of  previous 
stuily,  ])ractice,  and  attention  to  instructions,  such  perhaps  as  those  given  in  Sections 
1.  II.  and  III. 


SECTION  III. 

The  sketcher  is  presumed  to  be  equipped  as  specified  in  Section  II.,  and  to  under- 
stand the  use  of  his  instruments,  and  other  ilrawing  apparatus : it  would  lead  to  much 
unsuitable  detail  to  attempt  memorauda  on  these  subjects. 

Having  carefully  studied  the  ground  in  reference  to  the  purpose  in  hand,  and  to 
the  views  given  in  Section  I.,  proceed  to  detail  and  cmlnxly  the  ideas  thus  generally 
formefl  in  the  manner  shewn  in  the  following  example,*  in  which  it  is  assumed  that 
no  fixed  points  have  been  supplied  (os  pricked  off  from  any  general  diagrun),  and 
have  to  be  determined  ou  the  spot. 


* The  meridiaiu  have  been  omitted  ia  Plates  VII.  IX.  X.  for  the  sake  of  clearum,  but  tbeir 
use  ia  shewn  in  Plate  VIII. 
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E-rampU  1,  Plate  VII. 

I.ct  A BC  be  the  )>ake,  as  obtained  by  pacing, —D,  £,  F,  G,  U.  princi|ial  points 
fixed  by  intersections  as  they  can  be  obtained,  which,  in  a regular  survey,  would  l>e 
ubtaiiicii  trigonometrically, — Al,  A 2,  &c.,  &c.,  tangential  bearings,  which,  by  on  early 
determination  »f  the  most  important  exterior  |ioints  and  lines,  act  os  limits,  presming 
the  work  from  distortion. 

Suppose  the  oltjcct  to  be  principally  the  peninsula; 

Now  as  the  heights  ninning  from  D to  F,  do  not  offer  a suitable  base,  from  the  in* 
temiption  of  the  fort  and  the  irregularity  of  the  hills,  the  ground  ABC  should  Ire 
selected  for  this  purjiose. 

t'ommencintj  at  A,  take  bearings  to  the  Martello  tower  (I)),  the  flagstaff  (£),  and 
the  south'West  salient  (J)  of  the  fort.  ^Vhile  on  the  spot,  to  avoid  a useless  recur- 
rence to  the  same  (and  in  militar>'  sketching  yon  should  never,  if  possible,  teork  ticiet 
on  the  same  ground),  take  the  tangents  Al,  A 2,  A3,  A 4,  which  give  limits  in  one 
direction  to  such  parts  of  the  contiguous  coast,  &c.,  as  can  be  seen  ; and  before  leaving 
the  station,  sketch  in  as  much  of  the  ground  as  you  can  fairly  judge,  within  a mode- 
rate distance  all  round ; then  pace  on  to  B,  noting  such  points  as  a (in  the  prolonga- 
tion nf  the  battery  on  the  isthmus),  or  6,  where  you  cross  the  road,  &c.,  &c. ; and  this 
sort  of  observation  should  be  constaxtly  made,  as  a general  rule,  inasmuch  as  you 
are  then  certain  that  the  relative  positions  of  the  different  objects  are  nearly  right, 
although,  in  some  instances,  the  abaolute  ones  may  be  occasionally  erroneous : it  binds 
the  work,  as  it  were,  together. 

^t  B,  D,  J,  and  E,  by  intersecting  the  hearings  taken  at  A ; take  other  prin- 
cipal bearings  to  the  point  C,  the  tower  F;  also  the  tangent  Dl,  which  not  only 
gives  a limit  to  the  rocks  at  d,  but  one  to  the  coast  at  e.  Proceed  as  before  to  C, 
remarking  that  at /the  towers  F and  G are  in  a line  with  yourself.* 

Jt  C,  fir  the  tower  F,  by  intersecting  the  bearing  from  B ; and  the  point  e by  C 1. 
cutting  Bl. 

Having  thus  secured  all  the  ground  along  which  the  base  runs,  on  the  north  side 
of  the  gulf,  return  to  the  point  b (where  the  base  between  A and  B had  crossed  the 
road),  and  pace  to,  and  lay  down  the  works  on  the  neck,  sketching  the  ground  to  the 
right  and  left  as  you  proceed. 

As  D has  been  already  fixed,  you  need  not  pact  up  to  it  after  marking  down  the 
redoubt  and  long  battery  on  the  isthmus ; but  on  arriving  at  the  said  point  (A)  take 
bearings  to  H,  and  the  tower  G;  also  the  tangentsf  Dl,  D2,  D3.  In  order  to 
lay  down  the  south  front  of  the  fort,  pace  a line  (Dp)  as  near  it  as  the  marsh  A 
will  allow : the  remainder  of  the  work  can  l)e  completed  from  station  E. 

E.  After  thus  finishing  the  (ort.  fir  the  towers  H and  G by  intersecting  l>earings 
(E  II  and  EG),  and  then  prove  the  accuracy*  of  the  situation  of  F by  K P.  As  the 
situation  of  B is  more  certain  than  that  of  C (since  any  accumulation  of  error  from 
inaccurate  |>acing  must  of  course  be  less  on  a short  distance,  A B,  than  on  a longer 
one,  A BC),  E is  a aenior  point  to  F (which  was  observed  from  C);  therefore  what- 
ever position  is  given  to  this  last  from  £,  it  must  necessarily  take  precedence  of  that 
from  C,  and  correction  is  to  be  made  accordingly.  For  a like  reason,  if  on  arrival  at 


* Work  may  ohen  be  checked  end  verified  without  a single  measurement  being  taken,  by  thus 
availing  oneself  of  such  coincidences  and  alignments. 

t No  of|NiitunitT  should  be  missed  of  securing  the  general  directions  cd  the  principal  suramila, 
crests,  and  slopes  of  hills  by  these  tangential  bearings,  the  ewttinued  interseetiou  of  which  give 
much  assutaiice  m not  only  fixing  the  position  of  hills  but  also  their  true  forms. 
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C|  you  found  that  the  bearing  C £ passed  cast,  or  west  of  E,  then  shorten  or  lengthen 
B C,  utitU  the  aforcs^d  bearing  intersects  exactly. 

Next,  place  yourself  outside  the  fort,  as  near  as  possible  to  E,  judging  the  distance ; 
and  having  laid  it  down,  go  towards  P:  this  distance  (E  F)  pace,  not  from  being  un- 
certain of  the  place  of  F,  but  in  order  to  ascertain  that  of  the  neck  Uing  between  it 
and  the  fort. 

Arrived  at  F,  sketch  the  surroiincbng  peninsula  as  nearly  as  may  he  judged,  but 
not  giving  yourself  much  concern  about  it; — partly  because  the  north  side  U already 
well  (leUncd  by  the  tangents  (Bl,  E 1);  and  partly  because  you  will  see,  that  in  going  to 
the  southern  side  of  the  main  hill,  and  reaching  the  tower  G,  you  will  have  abundant 
opportunities  of  laying  down  the  south  side  of  the  peninsula  (F)  by  such  tangents  as 
Gl,  il,  E3. 

Then  return  to  D,  and  pace  towards  G,  so  as  to  obtain  proper  points  (f  and  k)  on 
the  line  D G : from  these  last  (i,  i()  good  intersections  may  be  obtained  (j.  e.  such  as 
var}'  between  45°  and  100°  at  the  point  where  the  l)carings  intersect)  for  fixing  the 
point  and  houses  (m);  and  from  whence  also  tangents  may  be  obtained  to  the  shores 
of  II  n and  o,  by  il,  t2,  i3, — Al,  j^2,  iI3. 

In  like  manner  proceed  for  any  other  points ; and  a very  Umi(e<l  share  of  practice 
will  give  ample  experience  as  to  sketching  the  intermediate  ground.  If,  however, 
there  should  be  any  doubt  as  to  the  accuracy  of  any  particular  part,  as  at  G 4,  take  a 
bearing  in  that  direction  from  G,  and  pace  on  it  to  the  point  in  question. 

^Temoranda. — The  heights  of  the  hills  should,  generally  speaking,  be  given  (usually 
in  red)  on  the  summits ; and  any  conventional  signs  employed  should  he  invari- 
ably explained  in  the  margin;— such  as  those  given  in  Section  IV.  to  denote  the 
difiTercnt  degrees  of  passahility  for  the  several  descriptions  of  troops,  &c. 

In  plans  of  camps  and  battle-fields,  the  top  of  the  plan  is  always  towards  the 
enemy. 

Houses  of  masonry  in  red;  of  wood  in  Indian  ink. 


Example  2. 

This  was  sketched  in  reference  to  a project  of  defence  once  made  for  the  ground 
opposite  Quebec.  As  affording  also  a good  field  of  action,  it  was  accompanied  by 
Plate  IX.,  as  an  Abstract  qf  FaeUiiiet  and  Impedimenta,  indcpendciit  of  the  hill- 
work:  in  the  original,  the  spaces  now  shaded  were  flat  washes  of  green,  to  shew  the 
woods.  From  a sketch  like  Plate  VTII.  a much  more  detailed  plan  can  be  made  than 
would  be  necessary  for  any  battle-field,  where  much  of  what  is  now  given  would  be 
improper,  especially  as  from  the  fragmentary  character  of  this  dnwiug  there  was  no 
scope  (or  occasion  as  it  happened)  for  further  completion  of  the  fonn  of  ground:  as 
it  now  stands,  it  is  only  fit  for  a memorandum  to  enable  the  draughtsman  to  complete 
u finished  and  enlai^ed  copy. 

The  topographical  character  of  this  ground  is  as  given  in  Plate  I.  fig.  3 (A  and  C), 
and  at  P4  Q,  fig.  11,  wherein  a sort  of  hammer-headed  peniusular  hill  (A)  comes  to 
the  St.  Lawrence  with  a fiat  valley  bottom  (B)  between  H and  the  next  and  like  hill 
(C).  These  hills  (A,  C)  arc  the  last  features  of  individual  members  of  a scries  of 
offshoots  from  the  water-shed  separating  the  waters  of  the  St.  John  from  those  of  the 
Su  Lawrence. 

In  sketching  this  ground,  the  road  from  Point  Levi  to  Chaudiure  gave  an  excellent 
main  base,  not  only  for  the  ground  between  A and  the  river,  hut  also  for  fixing  the 
opiKisite  or  Quebec  bank.  The  road  D E PG,  as  a cross  base,  gave  checks  on  many 
observations  taken  from  the  main  base : it  also  afforded  numerous  ]K>ints  not  to  be 


Digitized  by  Google 


534 


FIELD  SKETCHING. 


PUte  X. 


seen  from  this  last,  and  determined  to  a great  extent  the  true  (msition  of  t)ic  hack 
road  leading  from  Beaumont  and  Beau  Sejour  to  N'importe. 


ExampU  3,  Plate  X. 

In  this,  which  is  given  as  one  of  the  most  difficult  eases,  the  road  at  the  l>ottom  of 
the  deep  and  narrow  valley  (A,  B)  cannot  bo  seen  from  the  grounds  above:  the  upper 
I>arts  of  this  valley  are  so  loaded  with  copse  and  young  trees  as  to  present  not  a single 
jKiint  for  connecting  them  wth  the  lower  |»arts ; hence  the  whole  distance  (A,  B)  had 
to  be  laid  <lowu  by  lalwrimisly  protracting  the  different  lengths  of  the  road  as  they 
successively  presented  themselves.  This  is  a common  occurrence  in  wild  countries 
well  covered  with  woods,  and  where  the  only  roads  lie  where  they  canjiot  by  any  jmssi- 
bility  l)C  (mnucctcd  with  the  trigonometrical  {mints.  Protracting  the  line  patiently  as 
above  is  flic  only  resource  in  this  case.  In  Plate  X.  there  is  a quantity  of  detail  in 
the  direction  an<l  turnings  of  the  road,  which  would  be  unnecessary  for  almost  any 
military  purpose, — though  in  this  case  it  was  unavoulahlc.  The  feature  lines  of  all 
the  ground,  except  the  Gacr  Hill,  are  remarkably  shar]>  in  many  places,  as  is  very 
common  in  the  EngUsli  mountaindimestone  districts,  in  one  of  which  the  subject  of 
this  plan  is  situated. 

In  laying  down  this  ground,  the  paced  base  lay  l>ctwcen  the  Wyndcliff  and  a tree 
on  Pauter.Rede:  from  these,  and  the  two  intermediate  {mints  shewn  on  the  diagram, 
every  good  object  that  could  be  seen  was  fixed, — such  as  Blark>wood  Cliff,  Pierce- 
field  did',  and  half-a-dozen  remarkable  trees, — all  of  which  were  \isitcd  for  check 
and  verification,  as  well  as  to  obtain  tangential  bearings  for  the  river,  woods,  lulls,  &c. 
There  was  no  difficulty  in  thus  mantling  the  plateau ; but  the  road  oud  ravine  from 
A to  B could  not  be  seen  from  it  as  soon  as  the  Raven’s  Nest  was  {Missed.  Mun* 
assistance  was  obtained  from  the  WyiidcUfiT  and  Black-wuod  Cliff,  as  regarded  the 
road  from  St.  Arvan's  to  Tiiitcru,  and  the  river, — but  even  here  much  ha<l  to  be  done 
by  the  tedious  process  of  protractiou,  assuming  that  the  left  bank  was  inaccessible. 

SIXTION  IV. 

riBLD  8KF.TCH1NO  narURK  THR  RNKMT.* 

It  is  of  the  first  im{>ortaucc  that  sketches  of  ground  required  to  aid  in  arranging 
the  movements  or  {wsitions  of  on  army  in  the  field  should  1>e  made  with  the  utmost 
rapidity:  if  not  finished  quickly,  all  the  lalmur  ex{icndcd  u{Min  them  is  useless;  there- 
fore time  should  not  l)c  lost  in  making  detailed  draw  ings,  as  a rough  sketch,  if  clear, 
is  all  that  is  necessary  for  this  puqvose. 

To  make  the  plan  of  a {Mvsition,  several  officers  may  l>e  employed  at  the  same  time, 
so  as  to  complete  it  within  a few  hours : if  a tolerably  correct  map  of  the  country  can 
he  procured,  one  officer  may  be  employed  in  laying  down  on  {>a{>er  the  prind{>al 
{>oiuU,  wiiiist  the  others  are  making  the  sketches  on  about  the  same  scale,  which  he 
can  afterw'ards  put  together.  The  scale  of  4 inches  to  the  mile  will  generally  be  found 
the  most  convenient  for  this  purpose. 

Each  officer  on  coming  to  the  ground  should  commence  at  once  by  laying  down 
n{K)n  his  paper  the  bearings  of  the  most  remarkable  [>oints  visible  from  his  station 
(which  may  generally  be  done  sufficiently  accurately  t without  instruments,  and  even 


* From  MemtirandK  by  Colonel  Bsinbrisirv,  C.B..  Deputy  Qtttrtrr-Mnatrr-GcorraJ  to  Ireland, 
t Unly  by  tboae  who  have  previously  been  well  matnicted  and  have  bad  conaidcrsblc  prscUce- 
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without  disnwunting'),  and  at  the  same  time  the  ground  adjacent  may  t>e  sketched  in  : 
the  same  must  be  done  at  his  nett  station,  the  intersections  of  remarkable  objects 
being  always  noted,  and  the  whole  o|>eratiou  carried  on  upon  the  same  principlei  as 
those  detailed  in  Section  III. 

It  is  not  necessary  to  measure  a base  until  in  the  course  of  the  work  a cons'cniciit 
place  is  found,  as  the  bearings  <if  the  objects  will  sudicieiitly  determine  their  relative 
positions ; but  a base  might  he  paced  by  an  intelligtrnt  Orderly  to  save  time,  and  the 
best  way  to  do  this  is  to  count  only  the  alternate  paces,  or  by  double  paces. 

Where  there  is  no  accurate  map  aTailable,  the  angles  In'twecn  tlic  principal  points 
may  be  measured  by  a pocket  sextant,  or  by  a compass.  The  covers  of  these 
instniments  should  always  be  attached  to  them  by  hinges,  so  as  to  serve  zs  handles 
to  them  when  in  use. 

Tlic  l)C8t  touch  for  representing  ground  in  the  field  is  i)erhai»s  that  of  the  vertical 
stroke,  as  the  roads  are  thus  better  disiingnUhed : the  description  of  wood,  marsh,  &c., 
should  lie  marked  in  wTiting. 


The  ground  impassable  for  troops  may  be  distinguished 
h)  tlic  sign 

Tliat  im]iassable  for  any  but  infantiy  .... 
That  {lassablo  for  all  but  carriages  .... 


X 


Poot.paths  may  be  drawn  thus 


Horse.paths  thus 


('ommou  car  roatis 


Great  high  roarls 


The  meridian  lioc  should  also  be  drawn  quite  across  the  sketch:  see  those  iu 
Plate  VIII. 

All  ground  within  cannon-shot  (1200  yards)  uf  the  position  on  the  flauks  and 
front  should  be  shewn,  and  the  distances  to  the  nearest  towns  should  l>e  marked  on 
the  roads. 

The  prominent  points  of  ground  must  be  numbered  (if  possible  in  red)  in  suc- 
cession, to  shew  their  relative  commands,  marking  their  approximate  heights  above 
the  water  or  plain,  or  merely  numbering  them  1,  2,  3, 4,  supposing  differences  of  level 
of  30  to  50  feet  (which  must  be  8i>ccifi«l  in  the  margin)  between  them : all  points 
where  the  horizon  would  cut  as  it  apjiears  from  any  station  may  }>e  considered  to  be 
on  the  same  level  as  it,  and  the  ])ropor1iona(c  heights  of  trees,  houses,  and  animals, 
will  aid  in  detemiiniiig  these  levels. 

It  is  through  Colonel  llainbrigge’s  kindness  that  the  writer  of  Sections  I.  II.  III. 
is  enabled  to  conclude  this  Paper  by  two  specimens  of  Field  Sketches,  as  actually 
executed  by  the  aliove-mcntioned  Officer  during  the  Peninsular  war. 

Plate  XL  is  the  facsimile  of  part  of  a day’s  w ork  along  a line,  in  the  neighbourhood 
of  Tariego.* 

Plate  XII.  and  the  following  memoranda  afford  a complete  illustration  of  the  first 
paragraph  of  Section  IV.;  their  interest  is  enhanced  hy  their  giving  an  account  of 
howf  the  sketch  was  ma<le  on  which  the  Duke  of  Wellington  took  up  his  first  position 
in  the  battle  of  Salamanca,  on  the  21st  July,  1S12. 


■ The  rmiah  nrisinal  ii  on  hslf  » aheet  of  coftne  ronltcnp,  atitdicd  to  a letter  frtim  Aranda  to 
General  Alava,  on  the  bark  of  which  last  the  ikctcbiitg  U cootinurd. 
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Memoranda  to  accon^ny  Plate  XJI. 

Dublin,  5th  JtnuAry  1846. 

**  Having  l)cen  requested  by  the  Editors  of  the  ‘ Aide>Mvmoire ' to  give  a specimen 
of  the  sort  of  sketch  of  a position  required  during  the  Peninsular  War,  nitb  an 
account  of  the  iuo4lc  of  performing  the  work ; the  annexed,  which  I was  required 
to  make  by  hU  Grace  the  Duke  of  Wellington  ut  Spain,  is  supplied  accordingly ; and 
the  following  U a statement  of  the  circumstances  under  which  that  sketch  was  ordered, 
and  the  way  I took  to  perform  it. 

In  1812,  when  the  French  army,  under  Marshal  Marmont,  was  crossing  the 
Tonnes,  at  Huerta,  above  Salamanca,  before  the  forts  of  that  place  were  taken,  the 
Duke — at  that  time  standing  on  the  high  ground  in  ^nt  of  Cabrerizos,  observing 
the  enemy— desired  me  to  cross  the  river,  and  see  what  sort  of  a position  there  was 
in  a certain  assigned  direction,  for  stopping  tlic  advance  of  the  French,  and  to  make 
a sketch  of  it  as  quickly  as  possible. 

There  were  about  two  miles  to  ride  to  the  ford  of  Sta.  Martha,  and  perceiving  at 
once  that  that  point  would  be  the  left  of  tlu*  position,  on  having  crossed,  1 began  at 
the  point  A. 

A.  **  The  lines  of  direction  to  B,  C,  D,  E,  F,  G,  were  first  laid  down,  sketching  in 
the  river,  the  roads,  the  village,  and  particularly  the  church  of  Sta.  Martha. 
Tltcsc  lines  of  direction  were,  in  fact,  so  many  angles  laid  down  and  prO' 
tracted  on  the  sketch,  but  no  instrument  was  used,  as  there  was  no  time : 
ever}*  tiling  was  done  by  the  eye.  1 did  not  dismount,  and  galloped  from 
statiou  to  station. 

C.  **  Having  finished  at  A,  1 went  along  the  road  to  Huerta  (C),  a farm  of  only 
two  or  three  buildings,  wliich  was  the  only  point  to  be  seen  in  that  direction 
from  A;  judging,  then,  this  distance  galloped  over,  the  line  from  the  church 
of  Sta.  Martha  to  C was  assumed  as  the  base. 

**  It  was  desirable  that  this  front  of  the  sketch  towards  Huerta  should  be  done 
first,  as  the  enemy’s  skinnUlicrs  were  exchanging  shots  with  ours  lietween  C 
and  Pclobravo  (M),  when  1 reached  that  ground. 

**  C being  fixed,  the  lines  to  H,  I,  J,  K,  L,  M,  were  laid  off ; the  line  H inter- 
secting the  line  B,  shewed  where  the  rivulet  joined  the  Torrncs.  The  line 
J,  intersecting  A E,  shewed  nearly  where  the  steep  fall  of  ground  at  J would 
come.  Tlic  line  L poiuted  out  where  the  road  to  Calvarosa  Abaxo  crossed 
the  rinilct,  and  to  that  point  (N)  I went. 

N.  *'  Here  the  angle  between  Sta.  Martha  and  C was  laid  off,  which  fixed  N,  and 
then  intersecting  the  lines  I and  K (taken  from  C),  those  two  farms  were 
fixed.  The  direction  (O)  of  the  stream  was  noted,  and  also  the  tine  to  J 
was  intersected;  also  a fresh  object  (P),  a remarkable  tree,  was  taken,  as  it 
was  the  only  object  between  J and  P,  along  the  crest  of  what  would  obviously 
}>e  the  position. 

Q.  “ The  village  (M)  could  not  he  seen;  I therefore  went  to  the  rising  ground  (Q) 
from  whence  it  was  visible:  at  this  jioint  it  was  observable  that  I was  in  a 
line  with  the  farm  (K)  and  .Sta.  Martha  church  ; then,  assuming  that  line  to  be 
correct,  the  angle  between  Sta.  Martha  and  C was  laid  down,  which 
thus  fixed  Q.  The  next  angle  was  that  between  CandM,  hy  which  the 
village  M was  fixed. 

P.  **  Proceeding  from  Q,  up  the  hill,  to  P,  the  angle  was  taken  formed  by  N and 
Sta.  Martha,  which  fixed  P;  it  was  also  noticed  that  the  Uuc  to  the  farm  (I) 
passed  to  the  right  of  the  farm  (K),  which  observation  helped  to  correct  the 
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nketch ; also  it  could  l>e  seen  tiiat  the  line  to  H pMsed  over  K.  The  direc- 
tion (J)  was  next  taken,  shewing  the  fall  of  ground  and  the  direction  of  the 
road  (0).  There  were  no  other  points  that  could  t>e  tixei!  between  1)  and 
the  skirt  of  the  wood  (R). 

K.  **  I then  galloped  to  the  top  of  the  hill,  and  placing  m^'seif  in  a line  with  the 
two  farms  (I  and  K),  tiiat  line  was  assumed  to  be  correct ; and  then 
obsenring  the  angles  between  K and  Sta.  Martha,  between  K and  C,  and  K 
and  P,  R was  fixed. 

**  At  R,  I could  see  (over  the  trees)  the  village  of  Calvarosa  vVriha,  and  also  a 
chapel  (called  an  Hermita)  on  this  side  of  it,  the  directions  to  which  were 
taken ; also  to  the  remarkable  hill  (S),  and  the  abrupt  slopes  of  (he  ground  to 
the  rear  (U  and  V). 

“ A line  was  drawn  to  the  fall,  or  gap,  in  the  ground  (T),  taking  great  care 
that  this,  as  well  as  those  to  S,  Calvarosa,  and  the  chapel,  were  as  correct 
os  possible  in  regard  to  the  line  from  P,  Ix^cause  the  connection  of  the 
right  of  the  position  rested  on  this  point,  and  the  accuraev'  of  the  winding 
up  of  the  sketch  would  depend  on  the  correctness  with  wliich  those  angles 
were  taken. 

T.  “ Next  to  T ; and  as,  on  reaching  it,  it  was  clear  that  none  of  the  points  on  the 
left  of  the  posiiton  could  he  seen,  except  R,  it  became  necessary  that  the  dis- 
tance from  R to  T should  be  judged  as  accurately  as  possible — which  distance 
))6came  a fresh  base.  At  T,  thus  fixed,  all  the  right  could  l>e  seen,  and  the 
Hermita  could  l)c  intersected,  as  well  os  the  ground  to  the  rear  (U,  V,  and  E). 
The  direction  (X)  of  the  smaller  hill  was  taken,  and  the  line  over  its  summit, 
it  was  observed,  passed  to  the  abrupt  right-hand  slope  of  the  ground  (W),  to 
the  rear  of  the  position.  A farm  also,  in  a bollow  of  some  wood  to  the  front, 
was  also  noted. 

X.  *'  I then  went  to  the  smaller  hill,  intending  to  go  to  the  top,  hut  the  rocks 
were  so  nigged  I could  not  ride  up ; so,  stauding  on  a line  lietwcen  it  and 
T,  at  X,  that  station  was  fixed  by  olwcrving  the  direction  to  E and  to  the 
Hermita. 

**  The  line  tQ  Calvarosa  from  R was  next  intersected,  which  fixed  that  place. 
The  direction  to  the  houses  (Z)  was  also  laid  down,  and  this  place  tunied 
out  to  be  the  village  of  Arapiles ; and  the  two  remarkable  hills  were  the 
celebrated  hills  of  the  same  name. 

**  The  line  W being  intersected,  gave  the  boundary  of  the  ground  (Y);  the  farm 
in  front,  obsen*ed  from  T,  could  no  longer  be  seen. 

**  Passing,  then,  down  by  the  right  and  along  the  hollow  between  the  two  great 
hills,  I went  to  the  Hermita,  and  this  point  having  been  before  fixed,  from 
thence  the  direction  of  the  further  fall  of  the  great  hill  (S)  and  two  slopes 
of  the  hill  on  the  further  side  of  the  Calvarosa  valley  were  secured,  as  well  as 
the  direction  of  the  water-course  above  and  below.  I then  passed  down  the 
valley,  and  wound  up  the  sketch  at  0. 

**  Going  back  from  thence  to  C,  I proceeded  along  the  main  road  to  D and  E, 
putting  in,  on  judgment,  the  village  of  Carv^osa,  os  well  as  the  point  F, 
where  was  a house,  and  where  the  great  Salamanca  road  passed. 

**  I returned  to  Cahrerizos,  finding  the  Duke  where  I had  left  him,  and  banded 
him  the  sketch,  having  been  absent  almut  two  hours  and  a half.  I made  a 
Verbal  report  to  bis  Grace,  pointing  out  the  high  hill  (S),  which  we  could 
plainly  sec  from  the  spot  where  we  then  stood,  observing  that  it  was  doubtful 
how  far  guns  could  be  brought  there,  not  having  liad  time  to  ride  Uiithcr. 
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The  Duke  gave  me  back  the  sketch,  to  put  it  iu  ink,  which  I did,  sitting 
down  on  the  ground,  and  returned  it  to  his  Grace. 

In  the  afternoon  of  that  day  the  position  just  sketched  was  occupied  by  part 
of  our  army ; and  the  enemy  having,  l)V  signal,  communicated  with  the  forts 
of  Salamanca,  rc.crosscd  the  Tormes  at  Huerta,  and  retired  on  the  Douro. 
Some  weeks  after  (July  21,  1812),  this  position  was  again  occupied,  but  licing 
too  strong  to  l»e  a;tackc<l  in  front,  the  French  marched  round  it,  and  the 
battle  of  Salamanca  took  place  next  day,  to  the  right  of  the  ground  here 
sketched — viz.,  to  the  right  of  the  village  (Z)  of  Arapiles.  In  making  this, 
the  sort  of  sketch-book  was  used  given  in  the  note  below. — P.  H.** 

R.  J.  N. 


Portfolio  Sketch-book  recommended  by  Colonel  Bainbriyge. 


T(k  lie  made  of  light  |iuU>-ho«rd,  coverod  mith  uiine  ftark-eoloared  parehmmt. 

aa.  Fb]»».  su  srnuged  to  adiiiit  of  the  auh'd  (A)  being  plarcil  Bs  shewn:  a oisy  be  a large  button, 
the  heaii  iniide. 

A string  pastes  through  the  eyr,  by  which  it  is  suspended  from  the  neclc.  Some  find  an  additional 
convenience  in  the  loop*  {ce),  through  which  also  the  string  passes,  ami  whereby  it  may  be  hung, 
when  in  use,  en  colporteur. 

Sockets  for  pens  and  pencils,  at  the  sides  and  along  the  top,  within. 

N.  B.  If  larger  than  the  abort,  it  cannot  be  well  concealed  under  the  great  coat,  which  is  often 
inihspcnsabie. 


FIRE,  VERTICAL. 

A received,  but  indefinite  c:spression,  for  practice  wilb  shot,  shells,  or  stones,  as 
fired  from  howitzers  or  mortars,  though  more  generally  from  the  latter. 

For  ranges  and  charges  with  these  pieces,  and  their  applications  at  Sieges,  see 
‘ Artiller)-  ’ Tables  E.  F.;  ‘ Attack,’  pp.  92-95,  and  * Bnrach.* 

With  reference,  however,  to  the  more  restricteil  sense  adopted  by  Carnot  in  his 
‘ Defence  of  Places,'  it  implies  the  discharge  of  numerous  small  iron  balls  (weighing 
fnmi  1 Hi.  to  4 oz.)  from  mortars  at  an  elevation  of  alxmt  75^  to  im{icde  the  pn^ess 
of  the  attacks  during  the  near  defence. 

It  is  more  than  likely  lliat  in  the  style  of  * special  pleading  ’ in  wliich  Carnot  wrote 


Digitized  by  Coogle 


Digitized  by-Googfe 


I 


Digitized  by  Google 


inr 


Dtgitized 


by^Googte 


r-tiD  • •»»’  *L  i 


Digitized  by  Google 


St^rtwN  Oft  C D 


Digitfesti  b7<JCTOgte 


Digitized  by  Goc^le 


S-t’C»i:'iC  P'.  2 


OrTLIJTE 

sv  yEANS  or  CONTOURS  AND  rCATuRe  LINES  ONLY. 
FROM  A 5»TUDY  OF  GROUND  BY  M*  DAWSON. 

I82b 


Tlu  XumhfTs  7t*0.  JV  shrv  thr  het^hts  or'  tht"  hiUs  ahovo  srrnt  tusumer/  point 
The  inchfuUU'n  or  l/ir  s/oprj  to  t/io  /u'ntvn  <*/■»•  shrwn  Aj-  -t-t. 


RB'JTF 


JU’t.'m-n'  •>* 


Jt'fut  A/'  ituih  ^.-/Ak'/n 


Digitized-byiCoogIc 


Bigitized  by 


ritLO  urn 


1 


uigitizea  by  Google 


Digitteedijy  Google 


:..hn  We4le  W H-ijh 


Oigrtized  by 


Digiti2BdB5'  (.Jt)T5^e 


r 


F'CCO  SKETCHING  Pu  5 


tr  X. 


"Dtgitized  by  Google 


DigitizeiTby  eoogfc 


'I’Ol'OOHjU’aitCAf,  ((  [ \'\  Rod  (.YI'U  (Ci? , 

AbljPTRU  n»5  THK  t'KI-.VAKTR  Sl'K^Ry, 


Canal  or  Tannal 


Orrhard*  mlCardna 
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BIrarhinte  (•rounds.  Thin  linn  of  Ibr  samr  loi|Ctti, 
nt*arlT  ParaJlel  the  >rbol«*  poloi7*d  (ire^n. 


Bridftes. 


Liorn  Manufnptorirs . 

SiiDlhies.  A small  Horse  Shoe  with  the  side 
ttiroed  towards  the  Koad. 
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Ford 


Ferry 
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Tanneries 
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Kail  Itoads  . ts^th  Hides  dark  and  perTeetl^v  parallel 


Canals.  DistinfrMislu*d  from  Koa<ls  hy  the  parallelism 
of  the  std«‘t  theLoi'ks  ami  Bridges  and  by  havinft 
the  side  next  the  li^ht  shaded  like  Rivers.  Canals 
and  navifcalile  Rivers  to  be  eolored  Blue. 
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for  jmriicular  purposes,  he  over-rated  the  merits  of  this  arrangement ; but  in  disproving 
hU  assertions,  there  is  considerable  reason  to  &up)K)se  tiuit  justice  has  not  bceu  done. 
Experiments  were  made  at  Woolwich  towards  tlie  close  of  the  war,  in  which  the  balls 
were  received  on  slieets  of  wadmilltilt,  which,  from  Us  t^iughuess  and  elasticity,  could 
have  given  no  true  indication  of  the  real  elTcct,  although  the  opiiiions  based  on  these 
necessarily  deceptive  results  were  for  the  time  considered  as  decisive  on  the  merits 
of  Carnot’s  position. 

The  following  experiments  were  made  by  the  Bengal  Artillery  :*  if  such  were  the 
results  at  45'*  elevation,  wc  can  form  some  estimate  of  what  would  have  been  given 
at  /S'*,  with  a suitable  increase  to  the  charge. 


Mortar*. 

Ele- 

ration. 

rhanre. 

Numi>rr  and 
We%bl  ot  bali*. 

Bongr. 

No.  of 
Round*. 

13-inch. 

45® 

tb«. 

ot. 

4 

441 — 8-OZ. 

jrmrtlii. 

160-170 

2 

Do. 

Do. 

1 

C 

900 — 1-oz. 

Do. 

1 

Do. 

Do. 

1 

8 

900— Hl-oz. 

Do. 

1 

Re«ulu. 

**  Ranged  compactly,  none 
falling  by  the  way.” 

**  Fell  in  a pelting  shower, 
rather  beyond  170  yds.” 
Covered  a space  of  50  yds. 
long  and  20  feet  wide, 
"along  the  space  that 
would  have  been  occu- 
pied by  an  assaulting 
column.” — "The  whole 
space  was  paved  with 
shot.” 


10-inch. 

Do. 

0 

12 

210— 8^z. 

Do. 

Do. 

0 

1.3 

532— 4-02. 

8-incb. 

Do. 

0 

6 

114 — 8-oz. 

Do. 

Do. 

0 

6i 

228 — l-oz. 

No  further  details  given  as  to  results,  hut  they 
are  statetl  to  In*  of  "like  elTect  ” with  the 
aliovc.  " The  balls  a]>pearcd  iu  the  air  like 
a flight  of  smalt  birds,  so  close  that  the  light 
could  scarcely  be  dis(%n>ed  through  the 
mass.” 


N.  B.  The  balls  were  in  canisters,  and  on  a wooden  bottom  3i  inches  thick. 


In  addition  to  these,  also,  the  writer  of  this  Paper  was  present  at  some  experi- 
ments in  which  only  a Cochoru  mortar  was  used ; the  elevation  75^;  charge  varying 
from  3 oz.  to  4 oz. ; tliirty-slv  4-oz.  balls  each  round;  range  about  100  yanls;  and 
the  object  fired  at  was  a space  of  18'  x 18',  covered  by  fuitr  deal  targets  laid  on  the 
ground.  The  balls  scattered  so  as  seldom  to  hit  the  targets : of  the  few  that  stmek, 
the  penetration  into  the  wood  was  from  ^ to  ^ of  an  inch,  far  exceeding  the  utmost 
efforts  of  the  strongest  man  of  the  party  present,  when  flinging  down  the  balls  upon 
the  target  on  which  he  stootl,  though  he  sent  one  through  a felt  cap. 

The  more  scientific  opponents  of  Carnot  argue  that  no  ball  falling  vertically  ran 
acquire  u greater  than  the  * terminal  velocity,'  which  is  about  250  feet  per  second  for 
a 1-lb.  ball,  and  about  460  feet  |m.t  second  for  a 42>tb.  shot.  Now  the  velocity  acquired 
by  the  4-oz.  balls  from  the  Coehom  could  scarcely  have  exceeded  100  feet  per  second, 
yet  no  man  could  have  stood  its  discharge  for  a moment.  Referring  to  the  1-lb.  balls 
as  pro(iosed  by  Carnot,  and  their  tenuinai  velocity  of  250  feet, — at  300  feet  per 
second  the  elm  block  of  the  ballistic  pendulum  just  refuses  admittance  to  an  iron  hall ; 
but  where  is  the  head  that  would  do  so?  The  wounds  and  bruises  received  will 
be  those  of  the  very  disabling  and  distressing  character  of  a spent  shot.  It  is  sub- 
mitted that  this  question  merits  reconsideration.  R.  J.  N. 


* Communicated  by  Major  SamUiani,  R.E. 
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Our  total  failure  ia  destronng  the  shipping  at  Antwerp  in  I81.V14  roust  be,  in 
part,  attributed  to  the  measures  taken  by  Carnot,  who  was  then  Governor.  From 
such  information  as  can  be  obtained,  it  would  appear  that  they  chiefly  consisted  in 
the  establishment  of  well>orgaiiized  fire>paities ; and  in  securing  the  shi|M,  by  coTcring 
the  decks  nitb  earth  and  dung,  and  supporting  them  by  numerous  props  and 
stanchions. 

What  is  given  by  Carnot,  par.  47,  4th  head  of  ‘Defence  of  Fortresses,*  may  be 
combined  with  the  following  from  Laisne.  2nd  ed.  p.  403. 

“ Lorsque  la  place  est  petite,  on  si  toutes  Ics  troupes  ne  peuvent  ctre  logws  <lans 
les  quartiers  oii  cUcs  soient  en  surety  centre  les  projectiles  dc  Tasaiegeant,  ou  ilinde, 
autant  que  possible,  les  casernes  Ics  plus  rapprocht^s  du  front  d’attaque. 

**  11  convicut  surtout  d'affecter  a I'us^  d’hupitaux,  les  souterrains  les  plus  sains 
et  les  meillcun  butimeus  K Tepreuve  soit  voht<^‘s,  soit  hUndt^s  au  moment  du  besoin. 

“ Les  fours,  les  puits  et  Ics  citemes  doivent  c^alcment  etre  garantis  contre  les 
bombes,  par  des  blindages,  s'Us  ne  se  trouvent  disposes  dans  les  locaox  vout^  k 
IVpreuve. 

*'  Pour  diminuer  les  eflfet  de  la  chute  et  de  I'explosion  des  projectiles,  on  pout, 
depaver  les  cours  ct  une  j>artic  des  abords  de  tous  les  ctablisscrocnts  militaires. 

*'  L’uii  des  plus  grauds  dangers  dans  une  place  assiegec  etant  celui  des  incendies, 
on  dcNTa  organiser  des  compagnies  dcs  Pompiera-bourffefju  ,•  former  des  resenoirs 
d’eau  muUipli^,  avoir  20  grandes  wbellcs  de  10".  de  longueur ; 40  cchellcs  moyennes 
de  7".;  50  petites  ^belles  de  4".;  40  crocs  ferres  gros  et  longs  emmanches;  10 
pompes  a bras ; 350  seaux  de  cuir. 

“ Un  placera  sur  les  clocliers  les  plus  elevra  des  ffuftteura  qui  au  moycn  de 
cloches  et  de  porte-voix,  averterout  du  feu  et  dcs  endroit  nu  il  cclatcra.  Ccs  guct- 
teurs  pourrout  en  mi^roe  temps,  pendant  la  jour,  observer  les  mouvements  dc  I'cnncmi, 
et  en  prevenir  le  gouvemeur;  po<u^  cela,  ils  descetidront  leur  avis  Merits,’*  &c. 

Napoleou's  decree,  24th  December,  1811,  article  94,  relative  to  the  defence  of 
places,  was,  Le  Service  d’lnccndic,  cn  cas  dc  ait%e,  ou  dc  bombardement,  est  n*gli^ 
parle  Gouvemeur  ou  Commandant,  dc  concert  avec  le  Commandant  de  Gdnie  et  Pau* 
torile  civile.” 

It  is  to  be  observed  that  when  a dockyard,  in  which  there  are  several  ships,  either 
in  dock  or  on  the  stocks,  tolerably  near  one  another,  is  once  thorou^ly  on  fire,  no 
hitherto  arrangements  in  the  way  of  ordinary  fire>engtnes  are  of  the  tliffhtent  use. 
Duckyanls  should  be  provided  with  reservoirs  with  the  requisite  tieam  pnver 
arrangements  for  their  supply,  rather  from  the  sea  * than  tmm  the  common  limited 
resources  of  water'Companies : the  bead  of  water  thus  given,  and  led  amongst  the 
shipping,  should  he  such  as  will  pour  ro/nmes,  not  petty  jets  d‘eau,  as  from  common 
fire-engines,  that  do  bnt  aggravate  the  fierceness  of  the  combustion  by  their  insignifi- 
cant streams,  and  embarrass  all  extensive  arrangements  by  the  confusion  and  inter- 
ference of  their  numerous  working  parties  with  those  employed  in  the  removal  of  the 
neighlxxiring  materials,  &c. 

The  writer  was  on  duty  at  the  fire  in  Devonport  Dockyard,  in  1840  s as  long  as  the 
flames  from  the  ships,  their  sheds,  and  the  neighbouriog  piles  of  plank  and  timber, 


* Salt  water  fireczes  far  !r»  readily  than  fimh, — hence  an  additional  reaann  for  availing  oneself  of 
thU  resource  in  countries  near  the  sea,  when  the  cold  U tcrcrc  and  the  pipea  soon  frozen. 


Digitized  by  Google 


FIR£,  PRECAUTIONS  AGAINRT. 


541 


were  at  all  inclined  to  advance,  though  driven  on  by  only  the  very  liglit  Mind  of  that 
inoming,  the  engines  could  only  retire,  as  it  was  impotfUile  to  face  the  heat:  It  was 
only  wlien  the  providential  change  of  wind  (the  only  thing  that  saved  the  yard)  sent 
the  hre  back  over  the  ground  it  had  imperfectly  cleared,  tliat  the  hre-engines  could 
l»c  at  all  satisfactorily  employed.  One  great  cause  of  danger,  in  such  cases,  lies  in 
the  extraordinary  height  and  distance  to  which  pieces  of  burning  MOod  are  lifted  and 
carried  by  the  slightest  rephyr,  that  when  untouched  would  require  a gale  to  move 
them  along  the  ground : when  fully  ignited,  the  volume  of  rarefied  air  around  them 
evidently  gives  them  the  buoyancy  of  a firc>balloon. 

in  extinguishing  fires  in  towns,  an  Engineer  will  act  wisely  to  avoid  having  any 
thing  to  do  with  them,  unless  on  a distinct  understanding  with  the  municipal  authori- 
ties that  his  directions  are  to  be  implicitly  followed,  and  that  the  police  assist  in 
keeping  the  ground  clear.  M'hen  there  is  a military  party  co-operating,  the  task  is 
far  more  likely  to  be  satisfactory.  The  first  thing  to  be  done  is  to  plant  lines  of  sen- 
tries to  keep  off  the  mob,  allow  ing  no  one  to  pass  but  such  as  arc  called  by  the  police : 
lines  of  men  should  also  l>e  formed  to  the  nearest  pumps  and  wells,  to  pass  on  buckets, 
either  to  feed  the  engines,  or  be  thrown  on  the  flames.  Orders  being  given  to  this 
elTcct,  the  Officer  will,  in  general,  save  time  by  reconnoitring  the  building  outside  and 
inside,  quickly,  before  be  posts  the  engines,  or  takes  other  measures,  Possibly  some 
arrangements  will  have  l>ecn  made  by  others  before  he  arrives,  and  in  this  case,  where 
disturbing  such  may  be  unodvisablc,  even  to  afford  a better  application,  it  is  of  con- 
sequence to  feel,  **  It  is  too  late  to  do  wliat  I wish, — I will  do  the  best  with  what 
remains  to  be  done;**  and  then  act  with  decision  and  enci^.  In  making  examina- 
tion inside,  he  may  often  creep  on  hands  and  knees,  along  passages  and  into  rooms, 
breathing  freely,  where  he  could  not  stand  upright  lialf  a minute  without  sufl'ucaiion. 

There  arc  no  tools,  on  such  occasions,  like  the  crow-bar  ami  felling-axe ; the  former 
for  knocking  holes  through  walls,  to  make  short  lines  for  passing  the  hoses ; and  both, 
for  destroying  floors,  partitions,  &c.,  especially  such  as  arc  in  any  way  coimcotcd  with 
or  composed  of  lath  and  plaster,  where  Are  lurks  in  a way  not  easily  conceived  by 
those  who  have  not  seen  it.* 


t “ Tlie  intensity  and  consequent  danger  from  Are  is  (cet.  par.)  as  the  cubic  contents 
of  the  huilding  in  which  the  fire  takes  place. 

“ In  warehouses  or  stores,  where  large  quantities  of  combustible  goo<ls  are  kept,  floors 
of  brick  arches,  supported  by  cast  iron  pillars  and  bearers,  are  no  protection,  as  the 
beat  is  sufficient  to  fuse  the  cast  iron,  or  to  weaken  it,  so  as  to  render  it  unable  to 
bear  the  weight  and  str^  of  the  arches.  The  heat  also  expands  the  iron  to  such  an 
extent  as  to  unsettle  the  brick-work:  the  wrought  ties  also  become  useless  from 
expansion  and  losing  their  rigidity. 

**  These  remarks  do  not  apply  to  dwelling-houses,  as  the  use  of  cast  iron  l>carcr8 
reduces  the  quantity  of  timber  so  much,  that  if  there  is  nothing  kept  in  the  house, 
with  the  exception  of  the  usual  quantity  of  furniture,  it  is  not  likely  that  the  heat  wilt 
be  great  enougti  seriously  to  injure  the  cast  iron,  if  snfBciently  strong  originally,  which 
is  not  always  the  case. 

" Sheet  iron  nailed  over  timber  is  no  protection  against  continued  heat,  but  only 
against  flame  for  a short  time. 

**  Several  buildings  have  been  set  fire  to  by  tlie  use  of  iron  hearths. 


* For  notices  on  the  nse  of  powder  in  Arcs,  sec  * DeoK^ition,'— bnildingi. 

t From  s letter  with  which  the  Committee  were  fsrured  by  Mr.  Brsidwowd  (6S,  Watling  Street  ’. 
Supenoteadent  of  the  Luadon  Firc-Eogiiie  EsUblishiuent. 
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“ Wherever  a wall  can  possibly  l)c  carried  through  the  roof,  it  is  the  best  protection 
against  Gnf,  even  if  there  should  be  o|M.‘njDgs  in  the  doors  }>elow.  When  a dre  takes 
place,  the  heated  air  and  smoke  rises  immediately,  and  fills  the  roof  and  upper  floors, 
causuig  the  materials  to  give  otf  gas,  which  takes  fire  as  soon  as  the  fresh  air  is 
admitted  below  to  carry  up  the  flame. 

In  extinguishing  fires,  the  first  |>oiut  is,  to  keqi  the  building  where  the  fire  is,  as 
much  shut  up  as  [>ossibIe.  till  the  engines,  or  other  means  to  extinguish  it,  arc  ready 
fur  use,  and  then  to  get  inside  the  building  on  tire : if  this  cannot  be  done,  it  is  gene* 
rally  cxfiected  that  the  building  xvill  be  destroyetl,  and  in  that  case  greater  attention 
otiglit  to  }>e  given  to  the  adjoining  premises.  When  an  engine  is  scut  to  a fire  here, 
the  usual  nnmf»er  of  firemen  is  four  l>eside5  the  driver : these  men  arc  employed  first 
in  attaching  the  hose  and  suction,  and  then  in  directing  the  jet  and  the  working  of 
the  engine : the  mere  manual  labour  is  perfonned  by  the  mob,  who  are  paid  at  the 
rate  of  Is.  for  the  first,  and  6rf.  for  each  succeeding  hour.” 

EXTRACTS  FROM  THE  **  OEXBRM.  RnorLATIONS  FOR  THE  l,ONW>N*  FIRE'ENQINt 
EKTABLISHUBNT,”  CONSISTINO  OF  EIGHTEEN  OF  THE  FRINCIFAL.  INSURANCE 
AND  OTHER  PUBLIC  COMPANIES. 

Organization, 

Iximlon  is  divided  into  five  districts,  three  on  the  north  of  the  Thames,  two  on  the 
aoutli,  in  each  of  which  is  stationed  a sufficient  numlier  of  engines,  under  the  charge 
of  A Foreman,  with  Engineer  and  Firemen  under  him.  The  SuperiDteiident  has  the 
command  of  the  whole  force. 

The  men  are  clothed  uniformly,  are  distinguished  by  numbers,  and  are  regularly 
exercised  in  the  use  of  their  en^ncs;  their  whole  time  and  scnicc  belongs  to  the 
Establishment. 


General  Memoranda. 

*'  To  execute  their  duties  as  steadily  and  tinietly  as  ]>os8ihlc ; to  he  careful  not  to 
annoy  the  iuhahitants  of  houses  they  may  be  called  upon  to  enter ; to  treat  all  persons 
with  civility;  to  take  care  to  preserv'c  presence  mtn^  and  good  temper  f and  not 
to  allow  themselves  to  l>c  distracted  &om  their  duty  by  the  adrice  or  directions  of  any 
jiorsonB  but  their  own  officers.” 

CV/nrfi7ioaa  of  Serrice. 

**  TliC  Age  of  admission  of  men  to  be,  Engineers  not  exceeding  50,  and  Firemen 
not  exceeding  40  years.  Not  exceeding  25,  nor  under  18,  for  men  who  have  not 
previously  licen  Firemen.  Pay  varies  for  Firemen  from  21*.  to  24*.  6rf.  per  week  ; the 
Engineer  and  Foreman  28t.  jier  week.  Foreman  of  Districts  1*.  per  week  extra  for 
every  engine  under  his  charge.  Uniform  is  found  by  the  Establishment.” 

Outline  gf  General  Duty. 

” Onedhird  of  the  men  to  lie  on  duty  night  and  day  at  the  dilTerent  cnginediouscs 
— the  whole  to  !«  liable  to  be  called  up  for  attendance  at  fires,  or  for  any  other  duty.” 
On  a fire  breaking  out,  the  whole  of  the  men  of  that  district,  |rds  of  the  collateral, 
and  ird  of  the  flank  district,  are  to  he  in  attendance;  also  1 engine  frum  collateral 
district,  and  1 from  one  flank.  In  case  of  doubt  astohoundary,l>oth  adjoining  districts 
send  all,  and  the  remaining  three  send  ird.  In  case  of  emergency  the  SujK:rintendent 
will  call  in  such  adilitional  force  as  he  may  require.  The  engines  will  1»c  conveyed  to 
fires  at  not  less  than  7 miles  per  hour,  and  the  men  who  do  not  accuiui>auy  the  engine 
at  not  less  than  5 miles  per  hour.” 
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Foremmn. 

**  He  will  be  ctreful  to  place  the  engine  in  such  a manner  that  the  men  who  work 
at  the  Icven  may  be  in  no  danger  from  the  falling  of  the  premises  on  fire;  and  aUo 
that  the  engines  may  not  be  in  the  way  of  |>eoplc  carry'ing  out  funutnre,  &c.;  but 
above  all  things  he  will  endeavour  to  place  the  Engineers  with  their  branch>pi|>es  iu 
such  positions  that  tkf  water  from  the  branehet  may  directly  ttrike  the  burning  ma- 
terials : this  he  cannot  too  often  inculcate  on  the  men  placed  under  him,  as  upon  this 
point  l>eing  properly  attended  to  de|>onds  entirely  the  effect  of  the  engines.  To  attain 
this  moat  desirable  end,  it  will  be  frequently  necessary  to  enter  the  premises  on  fire ; 
and  the  Foreman  must  take  care  so  to  place  his  men  that  they  can  easily  eaca(»c.  If 
he  has  reason  to  suspect  that  the  building  is  not  sufficiently  secure,  he  will  station 
one  or  two  com|>etcnt  men  to  observe  the  state  of  the  building,  and  to  give  the  alarm 
when  they  sec  any  danger.  11c  will  never  allow  any  man  unaccompanied  by  another 
to  enter  a building  on  fire.  He  will  not  throw  more  water  on  the  premises  than  is 
absolutely  necessary  to  extinguish  the  fire,  as  all  that  is  thrown  on  after  the  fire  is 
extinguishc<l  only  tends  to  increase  the  damage. 

“ ft'heu  the  inmates  of  the  premuee  on  fre  are  removed,  the  Foreman  will  endeavour 
to  exclude  air  from  the  parts  on  fire,  by  shutting  all  doors  and  w indow  s as  far  as  may 
be  practicable.”  ♦ 

**  He  w ill  be  responsible  for  the  engines  in  his  district  being  each  provided  w ith  the 
articles  contained  in  the  following  list: 


2 lengths  of  scaling  ladder. 

1 canvass  sheet  with  10  or  12  handles 

of  rope  round  the  edge  of  it. 

2 pieces  of  one  10  fathom  and 

one  14  fathom  lung. 

6 lengths  of  hose,  each  40  feet  long. 

2 branch-pipes,  one  2(,  and  (he  other 
4 to  G feet  long. 

1 spare  nozrJe  to  ditto. 

2 lengths  of  suction-pipe,  each  about 

6 feet  long. 

1 flat  rose. 

1 goose  neck. 

1 stand  cock. 

2 balls  of  stripes  of  sheep-skin. 


2 halls  of  small  cord. 

2 dog-tails. 

1 dam-l>oanl. 

1 lioat-hook. 

1 mattock. 

1 shovel. 

1 saw. 

1 screw-wTCuch. 

1 portable  cistern. 

1 hatchet  or  imle-axe. 

1 crow-bar. 

Instruments  for  opening  the  fire-plugs, 
and  keys  for  turning  the  stop-cocks 
of  the  water  mains.” 


FIRE  CART. 

Notwithstanding  all  that  system  can  effect,  much  precious  time,  ra  firti  momen/t, 
is  consumed  before  the  Establishment  of  fire-engines  in  our  dockyanls  and  arsenals 
can  l>c  brought  into  play  in  case  of  fire.  The  following  practice  obtains  in  the 
Deronport  Dockyard ; and  whether  the  fire  has  broken  out  in  the  yard  or  not,  an 
invaluable  assistance  is  promptly  on  the  spot,  before  most  or  any  of  the  1^-Office 
engines,  or  those  of  the  neighbouring  Irarracks,  ore  well  in  motion. 

A large  strong  cart  is  fitted  up  to  carry  either  the  engine, — or  else  the  party,  with 
the  engine  dragging  behind-f  The  best  kind  of  cart  is  that  which  (with  w heels  of  the 


* Tbit  pangrmph  it  printed  on  the  cartU  delivered  to  the  police:— the  pocket-book  from  vbence 
the  above  memorandi  are  taken  it  fpven  to  the  firemen  only. 

t For  abort  ditUncet  only,  when  Uiut  dragged  behind : in  the  preceding  {laragnpht.  noticct  are 
given  of  the  l<oodon  enginet  at  to  mounted  at  to  be  equal  to  any  rvatciubk-  dittancc. 

VOL.  I.  2 N 


Digitized  5y  Coogle 


544  FORAGE^  DULK  AND  WEIGHT  OP. 

usual  sixe)  it  tiung  very  low  on  a crooked  axle,  as  in  the  description  called  * ducks  * 
at  Woolwich,  and  * floats  * in  Dublin.  Two  horses  are  always  at  hand,  with  a strong 
but  very  simple  harness,  besides  saddle,  whip,  and  spun,  for  the  driver,  who  goes  as 
postilion. 

Attached  to  the  engine  are  as  many  buckets  as  can  be  conveniently  hung ; the  hoses 
are  coiled  away  on  the  top  of  the  well ; the  hranch>pipe  and  suction-hoses  lashed  to 
the  side  of  the  body;  a double  screw-box  (one  end  fitting  the  town  pipes,  and  the 
other  those  of  the  dockyard),  wrenches,  hammer,  spare  leather  washers,  &c.,  Ac.,  arc 
in  a small  box ; two  or  three  coils  of  21-inch  ro]>e,  of  50  yards  each,  (for  fire-hooks,  and 
letting  down  )>ersons  from  window's,)  and  a coil  of  50  yards  of  1 1-inch  hue  for  passing 
hoses  and  stores:  both  sorts  of  rope  should  be  well  worked  till  rendered  soft  aud 
pliable.  Fixed  to  the  sides  and  ends  are  2 felling-axes,  2 sledge-hammers,  2 crow, 
bars,  2 8ho>'els,  and  2 pickaxes,  as  well  as  the  drag-rupes,  and  extra  purchases.  The 
cart  is  fitted  with  a cross  bar  in  front,  by  which  the  party  hold  on  when  they  are 
carried : to  the  ends  of  this  bar,  sockets  for  a pair  of  carriage  lanthoms  arc  fixed.  At 
convenient  points  on  the  sides  and  ends  (inside  and  out)  arc  hung  the  buckets,  2 short 
ladders,  (capable  of  being  joined  like  escalading  ladders?)  and  the  tools  almvc-mcn- 
tiooed,  the  ]>oints  and  edges  of  which  last  must  be  guarded  when  they  are  inside  the 
cart,  to  prevent  injuries  to  the  party  in  the  dark.  The  men,  as  a matter  of  course, 
are  provided  with  leather  helmets,  gauntlets,  and  screens  for  their  faces,  like  those 
worn  by  blacksmiths.  As  thus  arranged,  an  Officer*  and  party  have  started  well 
teifhm  10  minutes  aAer  the  alarm  was  given. 

It  may  be  advisable  to  add  to  the  above  a copper -covered  chest  fitted  with  powder- 
bags,  portfires,  &c.,  principally  for  the  purpose  of  cutting  off  a mass  of  houses  irre- 
coverably on  fire,  by  the  rapid  destruction  of  a line  of  intermediate  buildings. 

R.  J.  N. 


FORAGE,  BULK  AND  WEIGHT  OF. — From  measurements  taken  ex- 
pressly for  tills  Article. 

Hay  in  flat  and  tolerably  square  bundles, 

as  usually  delivered 4 1 lbs.  per  cub.  ft. 


Straw,  in  flat  and  tolerably  square  bundles, 
though  not  so  compact  . . 


Trusses  supposed  to  weigh  56  tbs., 
but  varying  from  52  to  58  tbs. 


. . itis.  per  cub.  ft. 

Trusses  supposed  to  weigh  38  tbs., 
but  vary  ing  from  30  to  40  tbs. 

Oats,  new 3 64  cub.  ft.  per  cwt. 

Barley,  do 2*38  „ „ 

Mlieat,  kiln-dried  f 2*36  „ „ 

Of  cfiurse  considerable  allowance  would  l>e  made,  in  providing  space  for  forage,  on 
the  almvc  quantities. 


The  raUon  of  forage  for  Artillery'  and  Cavalry,  at  home,  is 


Oats 10  lbs. 

Hay 12  „ 

Straw 8 „ R.  J.  N. 


* t.ieatnuuit  WiUiama,  H.N.,  lijr  whom  thr  shove  eontrired  and  executed, 
t loserted  here  u nulU-r  of  convcnicoce:  nw  wheat  is  somewhat  lighter. 
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FORDS.* 

In  examining  and  reporting  upon  a ford,  the  main  points  to  be  considered  are  the 
firmness  and  regularity  of  the  bottom,  its  length,  width,  and  direction,  the  depth 
(and  its  increase  hy  tides  or  floods),  the  rapidity  of  the  current,  the  facilities  of  access, 
security  from  attack,  and  the  means  of  rendering  it  impassable : a ford  should  always 
be  tried  pernonallr  beibre  making  a report  on  its  capabilities. 

The  depth  of  fords  for  cavalry  should  not  be  more  than  4 feet  four  inches,  and  for 
infantry  3 feet  3 inches;  but  if  the  stream  is  not  ver)'  rapid,  and  the  direction  of  the 
crossing  is  down>stream,  the  latter  may  pass  by  holding  on  to  the  horses,  even  if  the 
de]ith  is  four  feet.  Should  the  stream  be  very  rapid,  however,  depths  much  less  than 
these  could  not  be  considered  fordable,  particularly  if  the  bottom  is  uneven. 
Carriages  with  wheels  5 feet  in  diameter  may  cross  a fonl  4 feet  deep;  but  if  it  is 
necessary'  to  keep  their  contents  dry,  the  depth  should  not  be  more  than  2,  or  at 
most  2^  feet.  Fords  are  generally  to  be  found  above  or  below  a bend,t  and  often  lie 
in  lines  diagonally  across  the  river;  small  gravel  forms  the  best  bottom  ; and  rock,  on 
the  contrary,  the  moat  dangerous,  unless  perfectly  regular  and  not  slippery.  They 
may  be  sounded  by  means  of  a boat  having  a pole  attached.  But  cavalr>’  or  good 
shimmers  may  effect  it  with  lances  or  poles,  carefully  feeling  their  way  before 
advancing. 

Parts  which  may  be  too  deep,  or  even  the  whole  Ts-idth,  if  the  river  is  narrow,  may 
be  rendered  fordable  by  throwing  in  fascines  parallel  to  the  direction  of  the  current, 
ami  loading  them  with  stones,  which  must  afterwards  be  covered  with  smaller 
material  to  render  the  surface  leveL  The  approaches  should  also  be  levelled,  and 
where  the  soil  is  soft,  rendered  firm  by  covering  them  with  fascines,  &c.,  so  that 
the  troops  may  advance  with  a broad  front,  and  rapidly  mount  the  further  bank. 

The  extent  and  direction  of  the  ford  should  be  clearly  marked  out  by  means  of 
poles  firmly  fixed,  and  these  may  be  notched,  so  that  a dangerous  rise  in  the  river 
may  be  observed.  If  the  current  is  rapid,  a number  of  these  placed  along  the  upper 
edge  of  the  ford,  and  connected  by  ropes,  will  also  be  useful  to  prevent  men  on  foot 
being  swept  away ; and  boats  and  horsemen  should  also  be  in  readiness  to  rescue 
them.  The  force  of  the  current  may  be  broken  by  the  cavalry  crossing  a little  above 
them ; but  if  the  bottom  is  sandy,  the  cavalry  should  cross  after  the  infantry  and 
artillery,  as  the  passage  of  the  former  deepens  a ford  sometimes  very  materially. 

The  opening  and  shutting  of  the  mill>sluices  will  sometimes  alter  the  depth  of 
fords,  and  floods  may  even  entirely  destroy  them : they  can  be  rendere<l  imprac- 
ticable by  means  of  large  stones,  harrows,  planks  with  spikes,  sharp  stakes  driven  in 
BO  as  to  be  concealed  by  the  water,  abatUs,  &c.,  or  by  cutting  trenches  across. 


* By  Csptaia  Bainbrigge,  R.  E. 
t Vide  Cofpt  Papm,  vol.  v.  p.  9,  pm.  0,  7,  S. 
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